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VIA HAND DELIVERY

Gary A. Fulton Jr., Administrator

Louisiana Department of Environmental Quality
Underground Storage Tank and Remediation Division .
Post Office Box 4312 o
Baton Rouge, Louisiana 70821-4312

RE:  Response to LDEQ Comments
Sediment Summary Report Technical Review
Belle Isle (Al Number 197778)
Belle Isle (Sediment); Former LADNR Act 312 Legacy Site
South of Morgan City/East of Wax Lake Outlet Delta
St. Mary Parish, Louisiana

Dear Mr. Fulton:

Thank you for your comments, dated January 6, 2016, on the Belle Isle Sediment Data
report, dated July 31, 2105, which was submitted by Michael Pisani & Associates (MP&A)
to the Louisiana Department of Environmental Quality (LDEQ) on behalf of Apache
Corporation (Apache). As noted in your comment letter, the Louisiana Department of
Natural Resources (LDNR) requested your review of the Belle Isle Sediment Data report in
support of closure by LDNR at Belle Isle under Statewide Order No. 29-B.

The comments presented in this letter were discussed in a meeting of MP&A and LDEQ
on May 5, 2016. The purpose of discussing the comments, prior publishing this letter, was
to insure that we (MP&A) understood LDEQ’s comments and that our responses would be
acceptable. The responses presented in this letter comply with LDEQ comments as we
understand them and are also the responses that we discussed in the May 5, 2016 meeting.
Rather than republish the Belle Isle Sediment Data report with changes based on the
comments, we propose that this letter serve as a supplement to the Belle Isle Sediment
Data report.
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It is the understanding of MP&A that LDNR relies on LDEQ for review of sediment data
and that approval of this supplement letter is acceptable support for LDNR that no further
action is required for the sediments at Belle Isle. If LDEQ finds the responses in this letter
acceptable, we request that LDEQ respond with a letter indicating that no further action is
needed (concerning the sediments at Belle Isle).

The next many paragraphs are a listing of LDEQ comments and MP&A responses on
behalf of Apache. The original LDEQ comment letter is also presented as Attachment A.

LDEQ Sediment Data Comments

Comment 1: Please provide a detailed discussion of the extraction and analytical
methods used in this assessment. As you are aware, LDNR and LDEQ have different
extraction methods and manage barium based on different forms (soluble versus
insoluble).

Response to Comment 1: Extraction and analytical methods used for barium in
sediments in this project are (1) EPA SW-846 Method 6010 with EPA extraction method
3050B and (2) EPA SW-846 Method 1311 Toxic Characteristic Leaching Procedure
(TCLP).

1. EPA SW-846 Method 6010 was used to quantify barium concentration in
sediments. The method quantifies barium extracted from compounds in
sediment that would be bioavailable in their natural setting to aquatic
organisms as well as barium from compounds that would not be bioavailable to
aquatic organisms. EPA Method 6010 is a standard method recommended for
analysis of barium and uses a very strong acid digestion extraction (pH of 2.0).
Samples are extracted using EPA method 3050B, an acid digestion process that
uses nitric acid, hydrogen peroxide, and heating. Method 3050B is the EPA
SW-846 Method for Acid Digestion of Sediments, Sludges, and Soils.

2. We used the TCLP method of analysis to establish whether or not the barium
present in the sediments is in an easily solubilized form or in a more insoluble
form. The purpose for this TCLP analysis is that easily solubilized barium is
more toxic than barium that is insoluble and tightly bound to sulfate. The
TCLP analysis is a testing method used on soil and sediment samples to
simulate the leaching that would occur from 100 years of exposure to typical
landfill conditions. TCLP sediment samples are extracted with acetic acid and
water (pH of 2.88). The samples are tumbled for 18 hours with the extraction
fluid and the resulting leachate is compared to standards to assess the presence
of elevated constituents. In the case of this study, the TCLP analysis was used
to identify if barium would solubilize from the sediment media into the
extraction fluid. The absence of soluble barium would be evidence that the
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barium present in the sediment samples is not a soluble compound of barium,
indicating not toxic to biological species.

Using the described 6010 analytical method/3050B extraction method, barium sediment
concentrations were measured to range from 71 to 1534 mg/kg wet weight and 137 to
5970 mg/kg dry weight. Some of this measured barium may be available to organisms for
absorption and uptake in a natural environmental setting and some would not be
biologically available in a natural environmental setting, due to the barium being bonded
in compounds that are insoluble in water and unavailable for uptake by organisms. The
reason that the measured/reported concentrations of barium are higher than the amount of
barium that is actually available to organisms in the environment is that the 3050B
extraction method is a strong acid digestion that will digest/breakdown compounds that

. would not be broken down in this way in a natural sediment setting. That is, the extraction
method will solubilize and release barium (to be measured in the analytical method) from
compounds that are not naturally absorbable by humans and ecological species. This
makes the measured amount of barium higher than what a measurement would be of only
the barium that is in a form easily absorbed by living organisms.

Because the 6010/3050B analysis gives an overstated concentration as compared to the
barium that would be available for uptake by ecological species and humans, we used the
TCLP analysis to establish if the barium in sediments was in a form that would be readily
solubilized, readily bioavailable. The results of the TCLP analyses are that of 34 sediment
analyses, 32 analytical results were non-detect for barium, meaning that the barium did not
solubilize in the acetic acid and water. That is, the barium remained undissolved in the
water/acetic acid and remained bound in a molecular form to (likely) sulfate. Of the two
sediment TCLP samples in which barium was detected, the concentrations of barium
solubilized in the acetic acid and water were low (3.69 mg/L and 7.48 mg/L). Because the
TCLP analyses demonstrate that the sediment barium at Belle Isle is predominantly
insoluble (32 non-detect results out of 34), our conclusion is that the barium present in
sediments is not in a form that is easily solubilized, and is therefore likely to be present in
the form of barite (BaSOa), typically associated with drilling sites and of low toxicity to
aquatic species (Khangarot, B.S., and S. Das, 2009).

To summarize, the TCLP analytical results demonstrate that the compounds of barium
present in sediments are predominantly insoluble. The presence of insoluble barium does
not indicate health risks to humans or ecological species.

Comment 2: It is noted that PAHs were below their detection limits. Please provide a
data evaluation discussion including the acceptability of the detection limits achieved by
the laboratory for this investigation and assessment.

Response to Comment 2: PAH detection limits achieved by the lab, Gulf Coast
Analytical Laboratories in Baton Rouge, are acceptable as per RECAP data requirements
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for risk assessment. PAH detection limits are shown in Attachment B. Detection limits
achieved by the lab for PAHs were 0.33 mg/kg, which is the published RECAP
quantitation limit for the PAHs, benzo(a)pyrene, and dibenz(a,h)anthracene. The
detection limits achieved by the lab for PAHs are also below the calculated sediment PAH
standards presented in this letter for both the child and the adult receptor (Attachment B).
It should be noted that at one location (MP&A SN215550 —4) a PAH detection limit of
0.40 mg/kg, rather than 0.33 mg/kg, was achieved but at this location there were five other
samples collected where the detection limit of 0.33 mg/kg was achieved.

Comment 3: The method for estimating the concentration of soluble barium is not
consistent with RECAP methods.

Response to Comment 3: In response to this comment, we have adjusted our approach
and have only compared the 3050B extracted/6010 analyzed barium (as explained in
response to Comment 1) to RECAP calculated sediment standards. We have used the
results of the TCLP analyses only to demonstrate that the form of barium on site is
primarily the insoluble, less toxic form, not for comparison to standards.

Sediment Evaluation: Human Health Screening Assessment

Comment 4: RECAP standards developed for soil are typically not applicable for the
evaluation of sediments. It is unclear how RECAP soil standards are appropriate in this
situation at the Belle Isle area. If there is potential for human contact with sediments in
the area(s) of concern please provide that information and specifics of potential exposure.
Would hunters, fisherman or other recreational users exhibit behaviors or have activities
where they might be exposed to sediments?

Response to Comment 4: To respond to this comment, we have calculated site-specific
sediment standards, based on a reasonable maximum exposure scenario. We have
calculated sediment standards that are protective of human health for an adult recreational
receptor and a juvenile recreational receptor. We have compared the sediment standards
to site sediment concentrations and all detected concentrations are below calculated
recreational sediment standards. Sediment standard calculations are shown in Attachment
C and are discussed below.

Adult Exposure Sediment Standard:

We calculated an adult sediment standard using the RECAP soil contact non-industrial
algorithm and using RECAP default exposure parameters, with modifications to express
Reasonable Maximum Recreational Exposure. Exposure pathways include incidental
sediment ingestion and dermal contact. The following are the assumptions used to
calculate standards:
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Reasonable Maximum Exposure Frequency (EF) = 104 days per year (two days
per week for 52 weeks). This frequency assumes regular visitation for hunting and
fishing throughout the year, and assumes sediment ingestion and dermal contact
during each visit.

Exposure Duration (ED) = 30 years, which is the RECAP default assumption for
residence in a single location.

Body Surface Area = 6045 cm? including forearms, hands, and feet assumed to be
in contact with sediment. Surface areas are 95 percentile values from Table 7-12
and 7-13 of the Exposure Factors Handbook, EPA, 2011.

Body weight = 112.7 kg, which is an average of the male and female combined
95th percentiles from ages 16-80+ in Table 8-3 of the Exposure Factors
Handbook, EPA, 2011.

Soil Adherence Factor = 0.39, which is a weighted average of the hands, arms, and
feet from Table 7-4 of the Exposure Factors Handbook, EPA, 2011.

Juvenile Exposure Sediment Standard.:

We calculated a juvenile sediment standard using the RECAP soil contact non-industrial
algorithm and using RECAP default exposure parameters, with modifications to express
Reasonable Maximum Recreational Exposure for a juvenile ages 11 to 16 years old. This
age best represents potential childhood exposure, as younger children would not
reasonably be exposed as regularly to sediments. Exposure pathways include incidental
sediment ingestion and dermal contact. The following are the assumptions used to
calculate standards:

Reasonable Maximum Exposure Frequency (EF) = 104 days per year (two days
per week for 52 weeks). This frequency assumes regular visitation for hunting and
fishing throughout the year, and assumes sediment ingestion and dermal contact
during each visit.

Exposure Duration (ED) = 6 years, age specific.

Body Surface Area = 5300 cm?, which includes arms, hands, and feet assumed to
be in contact with sediment. Surface Areas are from Table 7-2 of the Child-
specific Exposure Factors Handbook, EPA (2008).

Body Weight = 88.8 kg, which is an average of the male and female combined
95th percentiles from ages 11-16 from Table 8-3 of the Exposure Factors
Handbook, EPA, 2011.
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e Soil Adherence Factor = 5.64, which is a weighted average for a child playing in
sediment for hands, arms, and feet from Table ES-1 of the Child-specific Exposure
Factors Handbook , EPA (2008).

The calculated sediment standards and the associated sediment concentrations are shown
below and are presented in Attachment C. No sediment constituent concentrations exceed
calculated site specific sediment standards (SEDni) for adults or for juveniles. Therefore,
human exposure to sediments is not assessed to present adverse health risk.

SEDy; SEDy; Maximum Sediment
Constituent Adult Juvenile Concentration
(mgrkg ) wet weight | (mg/kg ) wet weight (mgrkg ) wet weight
Barium 1.98E+05 1.56E+05 1.53E+03
Aliphatics >C12-C16 4.65E+04 3.66E+04 9.70E+01
Aliphatics >C16-C35 6.43E+05 9.25E+04 1.58E+02
Aromatics >C12-16 4.60E+04 6.62E+04 2.10E+01
Aromatics >C16-C21 1.21E+04 1.44E+03 4.30E+01

Comment 5: The assumptions of potential exposure incorporated into RECAP soil
standards do not address or include any typical scenario of potential exposure to
sediments. It cannot be assumed that soil standards are protective of potential exposure
to sediments due to the differences in the way potential receptors are exposed.

Response to Comment S: The response to Comment 4 addresses Comment 5 as well.

Comment 6: It is stated the seafood ingestion pathway was not assessed because barium
accumulates in non-edible portions of fish and TPH analysis in fish tissue is non-specific
to TPH. It is the Department's experience that neither of these assumptions hold true.

The ATSDR Toxicological Profile for Barium and Barium Compounds indicates a
potential uptake of barium by fish. This would certainly be dependent on the form of
barium. A detailed discussed of the forms of barium at the site in addition to submitting
the references supporting the statement regarding barium and edible fish tissues should be
provided.

Response to Comment 6: To respond to this comment, we have assumed that both
barium and Total Petroleum Hydrocarbon (TPH) fractions could accumulate in fish tissues
and we have evaluated the effects of humans consuming those fish. To do this, we have
estimated barium and TPH concentrations in fish tissues, and compared the concentrations
to protective LDEQ screening standards. This evaluation is based on a reasonable
maximum exposure scenario.
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The steps in this evaluation of human consumption of fish are (1) calculate LDEQ fish
tissue screening standards, (2) estimate the concentrations of barium and TPH in fish, and
(3) compare the estimated concentrations to the LDEQ screening standards. These three
steps are discussed in the next few paragraphs:

Step 1: Calculate Fish Tissue Screening Standards

To determine if fish native to Belle Isle would be safe for human consumption, we used a
comparison to Tissue Screening Level standards (TSLs). These screening standards are
chemical concentrations in fish or shellfish tissue, below which there is not estimated to be
a health threat due to fish consumption. To calculate TSLs for barium and TPH in fish
tissues, we used an LDEQ algorithm from the Tissue Screening Level Guidelines for
Issuance of Public Health Advisories for Selected Contaminants, LDEQ, 2012. The
calculated TSL for barium in fish tissue is 467 mg/kg and the TSLs for the TPH fractions
in fish tissues range from 70-4670 mg/kg. The calculations for the TSLs are provided in
Attachment D.

Step 2: Estimate TPH and Barium Concentrations in Fish Tissue

To estimate barium and TPH concentrations in fish tissue (for comparison to the TSLs in
Step 1), we made assumptions about the relationship between sediment concentrations and
fish tissue concentrations. We assume that the barium concentration in fish tissue is on
average eight percent of that in sediment, based on the scientific literature (Hamilton,
2003). Using this assumption, we can estimate the barium concentration in fish tissue at
Belle Isle to be 142 mg/kg, based on the fish tissue concentration being 8 percent of the
mean barium sediment concentration (Attachment E). The barium concentration in fish of
142 mg/kg is below the protective TSL of 467 mg/kg for barium in fish. Therefore, the
estimated concentration of barium in fish tissue is below the LDEQ TSL, and not
predicted to be a threat to human health based on consumption of fish.

To estimate potential TPH concentrations in fish tissue at Belle Isle, we have used a ratio
of TPH in sediment to TPH in fish tissue from the scientific literature (Sinkkonen, 1982).
The concentration of TPH in fish tissue as compared to TPH in sediment can range from
no accumulation of TPH in fish tissue to a concentration in fish tissue that is 52 percent of
what is found in the sediment (Sinkkonen, 1982). Although 52 percent is a higher
percentage than we have seen in our experience, to be conservative, we have assessed the
possibility that the fish tissues at Belle Isle could contain 52 percent of the concentration
of TPH that is found in the sediment (Attachment E). Using this relationship and a
reasonable maximum exposure scenario, we have calculated estimated TPH fish tissue
concentrations to range from 22 to 70 mg/kg. No estimated TPH concentrations exceed
protective TSLs, therefore no adverse human health effects are predicted based on
consumption of fish.
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Step 3: Compare Fish Tissue Concentrations to TSLs

Estimated fish tissue concentrations and protective screening standards were compared.
No estimated barium or TPH fish tissue concentrations exceed TSLs; therefore, adverse
health effects associated with consuming fish from Belle Isle are not predicted. Estimated
TPH and barium fish tissue concentrations and associated TSLs are shown below.

Sediment Concentration Estimated
0-4' bgs Accumulation Factor: - sh?.a ¢ Fish Tissue
Constituent 95% UCL? or max. value” Concentration Fish/ C ” :ss:e Screening Level
(if UCL not possible) Concentration Sediment EERRLSAON (mg/kg)
(dry weight mg/kg ) (mg/kg)
Barum 1774a 0.08 142 467
Aliphatic >C12-C16 61° 0.52 32 233
Aliphatic >C16-C35 93? 0.52 48 4667
Aromatic >C12-C16 43° 0.52 22 93
Aromatic >C16-C21 135° 0.52 70 70

Comment 7: The Department has observed and reviewed datasets of TPH in fish tissue
that support the fact that the amount of petroleum hydrocarbon in fish is highly dependent
on species. In addition, the availability of aliphatic and aromatic fractions for petroleum
hydrocarbons associated with the site gives more dependable data on which to evaluate
TPH in fish tissues.

Comment 8: Please provide any references and supporting information and discussion
regarding TPH in fish tissue.

Response to Comments 7 and 8: The response to Comment 6 also responds to
Comments 7 and 8.

Comment 9: It is stated that both soluble and insoluble forms of barium were compared
to RECAP standards. The RECAP evaluation of barium is based on the assumption that
barium is in the soluble form of barium chloride. Only those data reflecting the
Department's preferred extraction and analytical methods for barium chloride would,
therefore, be acceptable to compare to any RECAP standard. It is not appropriate to
compare both soluble and insoluble barium concentrations to the same standards. This is
secondary to the comment as noted above regarding soil standards not applicable to
sediment evaluation.

Response to Comment 9: This comment is addressed in our responses to Comment 1
and to Comment 3.
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Comment 10: The extraction and analytical methods for barium are of importance in the
evaluation of barium, as is the assumption and information regarding the form of barium
(soluble vs insoluble).

Response to Comment 10: This comment is addressed in our responses to Comment 1
and to Comment 3.

Comment 11: It is suggested that the 29-B Submerged Wetlands criteria for barium
would be applicable for comparison to sediment concentrations in this situation. Please
provide a discussion as to the applicability of this approach.

Response to Comment 11: Site-specific human health standards and standards based on
ecological health have been used. Because these standards are protective of human and
ecological health, we believe this is a conservative and appropriate risk based approach to
addressing sediments.

Sediment Evaluation: Ecological Screening Assessment

Comment 13: It is noted that the sediment data is compared to USEPA Ecological,
Invertebrate Soil Screening Levels for barium and for PAHs.

Comment 14: Likewise for the comparison to soil RECAP standards above, it is expected
that ecological standards for soil would not be applicable to comparison to sediment. The
Department did find some freshwater sediment screening standards that may be more
appropriate for use at this site.

Response to Comments 13 and 14: In the originally submitted Belle Isle Sediment Data
report, we compared all barium concentrations and PAH concentrations (all non-detect) to
EPA Soil ECO-SSL values to assess potential ecological risk. In response to LDEQ
comments, we have changed this approach.

For the PAH portion of this discussion, because all PAH values are non-detect and the
detection limits for PAHs achieved are acceptable based on RECAP quantitation limits
(0.33 mg/kg), the assessment is made that ecological risks associated with PAHs are not
an issue and are not further discussed.

For the barium portion of this discussion, we have altered our approach to address the
difference in the forms of barium present at the site. Because the toxic form of barium is
the soluble free ion of barium and not the insoluble form, we have focused this assessment
only on the two locations at Belle Isle that have been demonstrated to contain other than
insoluble barium. To determine the presence of soluble barium, we used the TCLP
analysis. This analysis demonstrates whether or not barium compounds in a sample will
solubilize into in an extraction fluid. This indicates soluble barium in the sample. The
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6010 analysis/3050 B extraction was used to quantify barium in the sample, both soluble
and insoluble. At each of 34 sampling locations, barium was analyzed by both the 3050B
extraction/6010 analysis and by the TCLP method (see response to Comment 1). These
two sets of analyses were done due to the fact that the site is a former oil and gas
production site, and we wanted to illustrate that the barium present is primarily in an
insoluble form, commonly used at drilling sites.

We have narrowed the focus of the ecological assessment to exclude sample results that
do not demonstrate the presence of soluble barium. At 32 of 34 sediment locations tested,
barium TCLP results are non-detect (below detection limits). The 32 locations with non-
detect results are not further considered, because they do not demonstrate the presence of
soluble barium. The two sediment locations with detectable soluble barium, (as per TCLP
results), had concentrations of 3.69 mg/L barium and 7.48 mg/L barium (Attachment B) in
the TCLP leachate solution. At each of these two sediment locations, barium was also
quantified by the 6010 analysis. At the location with the TCLP result of 3.69 mg/L, the
6010 analysis barium concentration in sediment is 243 mg/kg dry weight and the 6010
result at the location with the 7.48 mg/L TCLP result is 1730 mg/kg dry weight.

We have compared the two barium concentrations from the 6010 analysis (243 mg/kg and
1730 mg/kg) to a benchmark value provided to us by LDEQ as a potential freshwater
sediment benchmark of 287 mg/kg (MacDonald, 1999). LDEQ provided this value to us
as a possible benchmark to use and suggested we investigate the form of barium that the
standard is based on. We communicated with the author of the benchmark and learned
that the standard of 287 mg/kg is based on some background barium concentrations, rather
than based on effects to ecological species.

We did a search for effects-based barium ecological sediment benchmarks. We have
identified some barium marine sediment benchmark values that are based on ecological
effects. All of these values are based on studies of sediments that contain not only barium,
but a mixture of compounds. The benchmarks we identified represent values generated
from field data sets of sediments containing barium (and other compounds) below which
adverse effects are not expected to occur. The benchmarks we identified for barium in
sediments, along with the benchmark identified by LDEQ are listed below:

e 48 mg/kg — AET sediment benchmark (NOAA SQRT)
o 130 mg/kg — TEL sediment benchmark (NOAA SQRT)
o 287 mg/kg — background sediment value (MacDonald, 1999)

o 1718 to 2645 mg/kg — F-PNEC sediment benchmark (ERMS, 2006)
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We suggest that the two barium concentrations (243 mg/kg and 1730 mg/kg) from Belle
Isle locations that have some amount of soluble barium, as per the TCLP analysis at the
same locations, are acceptable concentrations for barium in sediment, as per comparison
to the range of ecological benchmarks (48 to 2645 mg/kg) and as per the following
discussion:

1. It is appropriate to consider a range of benchmarks, rather than a single
comparative standard. Sediment effects-based benchmarks for barium range
from 48 to 2645 mg/kg. These benchmarks are based on studies of field-
collected sediments that contain barium as well as other constituents that may
contribute to toxicity. Although the sediment benchmarks are reported by
barium concentration, it is possible that the mixture of other compounds in a
sediment (for a given benchmark) contributes to the measured toxicity of the
sediment. For this reason, it is appropriate to consider the benchmarks as a
range of values, and compare the two Belle Isle barium concentrations to that
range.

2. It is appropriate to compare sediment concentrations to marine sediment
benchmarks. Although Belle Isle is a freshwater setting, the benchmarks
discussed here are based on studies of sediments in marine environments,
because effect-based benchmarks for freshwater sediments have not been
identified. However, the use of the marine benchmarks is appropriate because
benchmarks for metals in marine and freshwater sediments are similar in value
(NOAA SQRT, 2008). The range of benchmarks values for any individual
metal generally falls within an order of magnitude when comparing freshwater
and marine sediment benchmarks.

3. Sediment barium concentrations at Belle Isle are within the range of
benchmark values. The two Belle Isle locations with some soluble barium,
have barium concentrations (measured by the 6010/3050B methods) of 243
mg/kg and 1730 mg/kg, which fall within the range of barium sediment
benchmarks: 48 to 2645 mg/kg.

4. We recommend no further action to address sediments at Belle Isle. Because
there may be no observable ecological effects due to barium in aquatic
sediments in concentrations up to 2645 mg/kg barium, and concentrations in
sediments that contain soluble barium at Belle Isle are below this level, we
recommend that there is no further action needed to address sediments at Belle
Isle, due to barium concentrations.

Comment 15: Again, both extraction and analytical methods consistent with regulatory
requirements are necessary for implementation of RECAP.
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Response to Comment 15: Our response to Comment 1 and Comment 3 responds to this
comment as well.

Tables/Appendices
Comment 16: The lab report indicates there may be some issue with detection limits for
some compounds in some samples. Please provide a data quality and usability discussion

for the data.

Response to Comment 16: Detection limits are acceptable for risk assessment as
described in Comment 2.

Comment 17: Please provide the conversions from dry weight to wet weight used in this
evaluation.

Response to Comment 17: See Attachment B, conversions provided.
Comment 18: The TCLP (x 20) method for estimating soluble barium concentrations is
not consistent with RECAP analytical methods. The resulting concentrations should not be

used to compare to standards presented in RECAP.

Response to Comment 18: To respond to this comment, we have only compared barium
analyzed and extracted by methods 6010/3050B to sediment standards.

Thank you for your review. With the information and technical efforts provided in this
letter, we have complied and responded to all LDEQ comments in accordance to RECAP
guidance. We would like to request approval of this supplement letter to the Belle Isle
Sediment Data and a recommendation of no further action for sediments at Belle Isle.
Please do not hesitate to be in touch with any questions or discussion.

Sincerely,

MICHAEL PISANI & ASSOCIATES, INC.

Helen R. Connelly, PhD/
Attachments

cc: Carey Dicharry
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BoBBY JINDAL \ _ PEGGY M. HATCH
GOVERNOR St SECRETARY

State of Louigiana

DEPARTMENT OF ENVIRONMENTAL QUALITY
OFFICE OF ENVIRONMENTAL COMPLIANCE

January 6, 2016

Apache

c/o Michael Pisani & Associates
Attn.: Jon Miller

1100 Poydras

1430 Energy Center

New Otleans, LA 70163

RE:  Sediment Summary Report Technical Review and Comments
Belle Isle; AI Number 197778
Belle Isle (Sediment); Former LADNR Act 312 Legacy Site
South of Morgan City/East of Wax Lake Outlet Delta
St. Mary Parish, Louisiana

Dear Mr. Miller:

The Louisiana Department of Environmental Quality (LDEQ) has completed the technical
review of the document Belle Isle Sediment Data dated July 31, 2015. The Department
understands that you requested for your client (Apache) a technical review of the sediment data
as presented in the aforementioned submittal. It is also the Department’s understanding that you
requested the review, per LDNR (Gary Snellgrove), in support of closure under Statewide Order
29-B. : '

The Department has completed the review of the sediment data and associated Risk
Evaluation/Corrective Action Program (RECAP) evaluation presented in the document. The
summary and conclusions cannot be approved prior to receipt of additional information as noted in
the attached comments.

This facility has been assigned an intemal tracking number which must appear on all
correspondence submitted to the Department. The Agency Interest (AT) number for this facility
is 197778.

Post Office Box 4312 « Baton Rouge, Louisiana 70821-4312 » Phone 225-219-3536 * Fax 225-219-3398
www.deg.louisiana.gov
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Apache (c/o Michael Pisani & Associates)
Page 2
January 6, 2016

Please direct all future correspondence regarding remediation issues in duplicate to:

Gary A. Fulton Jr., Administrator

Underground Storage Tank and Remediation Division
P.O. Box 4312

Baton Rouge, LA 70821-4312

If you have any questions concerning this matter, you may contact me at dana.shepherd@la.gov
or 225-219-3077.

Sincerely,

ana C. Shepherd, MSP
Underground Storage and Remediation Division

c: Imaging Operations — Solid Waste
Darlene Williams - USTRD

Gary Snellgrove

Louisiana Department of Natural Resources
Office of Conservation

617 North 3" Street, 9" floor

Baton Rouge, LA 70802



Belle Isle Sediment Data
July 31, 2015
Apache
Al# 197778

Technical Review Comments

Sediment Data

° Please provide a detailed discussion of the extraction and analytical methods used in this
assessment. As you are aware, LDNR and LDEQ have different extraction methods and
manage barium based on different forms (soluble vs insoluble).

o It is noted that PAHs were below their detection limits. Please provide. a data evaluation
discussion including the acceptability of the detection limits achieved by ‘the laboratory for
this investigation and assessment. '

o The method for estimating the concentration of soluble barium is not consistent with
RECAP methods. '

Sediment Evaluation: Human Health Screening Assessment
o RECAP standards developed for soil are typically not applicable for the evaluation of
sediments. It is unclear how RECAP soil standards are appropriate in this situation at the
Belle Isle area. If there is potential for human contact with sediments in the area(s) of
concern please provide that information and specifics of potential exposure. Would hunters,
fisherman or other recreational users exhibit behaviors or have activities where they might
be exposed to sediments?

o The assumptions of potential exposure incorporated into RECAP soil standards do
not address or include any typical scenario of potential exposure to sediments. It
cannot be assumed that soil standards are protective of potential exposure to
sediments due to the differences in the way potential receptors are exposed.

o Itis stated the seafood ingestion pathway was not assessed because barium accumulates in
non-edible portions of fish and TPH analysis in fish tissue is non-specific to TPH.

o Itis the Department’s experience that neither of these assumptions hold true;

o The ATSDR Toxicological Profile for Barium and Barium Compounds indicates a
potential uptake of barium by fish.

= This would certainly be dependent on the form of barium. A detailed
discussed of the forms of barium at the site in addition to submitting the
references supporting the statement regarding barium and edible fish tissues
should be provided.

o The Department has observed and reviewed datasets of TPH in fish tissue that
support the fact that the amount of petroleum hydrocarbon in fish is highly
dependent on species. In addition, the availability of aliphatic and aromatic fractions
for petroleum hydrocarbons associated with the site gives more dependable data on
which to evaluate TPH in fish tissues.

o Please provide any references and supporting information and discussion

regarding TPH in fish tissue.
o It is stated that both soluble and insoluble forms of barium were compared to RECAP
standards. The RECAP evaluation of barium is based on the assumption that barium is in
the soluble form of barium chloride. Only those data reflecting the Department’s preferred
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extraction and analytical methods for barium chloride would, therefore, be acceptable to
compare to any RECAP standard. It is not appropriate to compare both soluble and
insoluble barium concentrations to the same standards. This is secondary to the comment as
noted above regarding soil standards not applicable to sediment evaluation.

o The extraction and analytical methods for barium are of importance in the evaluation
of barium, as is the assumption and information regarding the form of barium
(soluble vs insoluble).

It is suggested that the 29-B Submerged Wetlands criteria for barium would be applicable
for companson to sediment concentrations in this situation. Please provide a discussion as
to the applicability of this approach. :

Sediment Evaluation: Ecological Screening Assessment

It is noted that the sediment data is compared to USEPA Ecological -Invertebrate Soil
Screening Levels for barium and for PAHs:
o Likewise for the comparison to soil RECAP standards above, it is expected that
ecological standards for soil would not be applicable to comparison to sediment.
The Department did find some freshwater sediment screening standards that may be
more appropriate for use at this site.
o Again, both extraction and analytical methods consistent with regulatory
requirements are necessary for implementation of RECAP.

Tables/Appendices

(]

The lab report indicates there may be some issue with detection limits for some compounds
in some samples. Please provide a data quality and usability discussion for the data.

Please provide the conversions from dry weight to wet weight used in the evaluation.

The TCLP (x 20) method for estimating soluble barium concentrations is not consistent with
RECAP analytical methods. The resulting concentrations should not be used to compare to
standards presented in RECAP.

The summary and conclusions cannot be approved at this point in time prior to receipt of additional
information as noted above.
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Summary Table of Sediment Results
Attachment B



S1Jo | a3eg

"ON[BA PAsSL-YSLI ULY) 12813 ST Yyoiym ‘J(®)g J10j jrwi uoneinuenb gy Oy uo paseq (9)
d0S0€ PoylW uonoBIX? ‘0] (09 POYIRW 948-MS Vdd £q paz&[euy (q)

(dT1D1) 2Ipado1d SuIyora] O1sLILOBIBYD) JIXO] [[ €] POYIRIA £q pazATeuy (v)

“UMOUS dIB JY31om Jom pue JyIrom AIp U2am)aq SUOISISATOD) “1YS1om AIp uI

pajuasaid are (N) SaNJeA PaJosjap-UON IYSIom Jom Ul pajuasaid 218 SUONBIIUSIU0D PR
‘SpIRpURIS VDY PR29X2 SUONJRIUIIUOD JUIWIPAS ON

L DEQ-EDM S Document 10292941, Page 20 of 90

IS9JION
- - - = PO+ALS ¥ P0+d6L°S 38w QUAIAJ
- - - - SO+d0T SO+dEE’S 3y/Bw QUAIIURUY ]
o & - - €O+HET T €O+ALS'T 3yBw auseyydeN
- - = . 00+d60°T 00+d60°C 38w suaIAd(po-¢°z°1)ouspuy
s E . = PO+AISS ¥0+400°L 3y/8w suarony
- - = - €0+4€0°¢ PO+IPIE 38w audyjuBION] ]
- - - i 10-90¢°€ 10-40¢°¢ 3y/Bw (o) sudorryIUER(yB)ZUSqI
- = = = T0+480°C T0+d80°C 3y/8w suasAIy)
= - = = 10+460°C 10+460°C 3y/8w auayjueIon[j(3))ozueg
- 2 - - 00+d60°C 00+4960°C 38w auayjueIon[(q)ozueg
- - 2 - 10-90€°€ 10-40€°€ 3y/8w (0) suarkd(e)ozueg
- = z g 00+d60°C 00+4960°C 3y/Bw QudoBIYIUL(R)0ZUSEH
- - 3 @ SO+d9¢ ¥ SO+dESS 3y/[w QUADBIIUY
- - g e PO+APY'L P0+dST 6 3y/3w suayjydeusoy
= = = S €0+d1ty €0+409°S 3y/Bw auseyiydeu[AyioN-7
SHVd
00TX(8"67/AUSToM Jom)=(T 866 (00)aN - 2 = Y0+6T 1 PO+d19'1 358w 010-8D)<01eWOIy
00TX(8"6¥/USIoM Jom)=(¢ L6T1 (0)aN - 2 - €0+4d€6'C Y0+dTLC /8w $€D-17D<onRWOIy
001X(8"6H//yS1om 1oM)=(¢ L6Y1 (0e)aN = 5 = €O+’ PO+AI1T'T Sy/8w 120791 D<01eWOIy
00TX(8"6+//ySIom 1M)=(¢ L6'HT (0e)aN = = - ¥0+d29°¢ v0+d09'% 38w 91D-C [ D<ONBWOTY
001X(8"67/4yS1om 1oM)=(T 86'6 (00)aN = = = PO+HSET $0+466'C 338w Z1D-0T1D<ONRWOTy
00TX(8"67//S1oM 10M)=(¢ L6'HT (0£)aN - = - PO+dbET YO+AL6'T Sy/8w 010-8D< oneydiy
00TX(8"67//US1om 10M)=(T 866 (0D)aN = 2 2 F0+9ST°6 SO+IEF9 3y/8w $€D-910< oneydiy
001X(8"67//US1oM 10M)=(T 866 (0)aN = = - $0+d99°€ PO+IS9H S8 910-21D< oneydyy
00TX(8"67/AYSIoM JoM)=0¢ L6'H] (0e)aN g : : P0+d9S ¥ v0+d6L°S 3y/8uw Z10-010< oneydiyy
YSIOM 19M JTWIT UOI199)(] UOI1BIJU0U0)) pAPpUnIS pAvpUDIS
03 1ySIoM AI(] :SuonE[nI[E) WSIM 1PM ysem A1 JuaUIPas Py JUWIPIS NP suonovid Hd.l
001%(5 67/M319m 198)=0,S7 | 00T%( [L/1B1om 128)=05 LT | 001%(5 09mS10m 120)=07 6T | 00IX(5 L9/ 120168 | 001%(5 LO/MS1om 1o0w)=g 57 ﬁmmwmwww “p 0109 v
8tl seel 026 8LS €91 SO+I9S'T S0+d86'1 3/ (@POURIAL 0109 wniieg
(©)aN 8Y'L (©)aN (©)aN 69°¢ VN VN /8w @POURIN I TOL WnLieg
pAVPUDIS pavpunIs iy
aupas priyd wauIpag NPy ’
spu) JuanIsuo)
108 9'8¢C S'6¢ L'¢cE Tee 2UNISIOPY] JUIIIDJ
TUPT/S0 TI/L1/S0 TI/ET/S0 T1/€T/S0 TI/L1/S0 amw( adung
A_AV|OV ﬁ:©|Ov A>N|Ov ﬂ.,@lOv ﬂ.,@lOv 21dun
V-6£-8S-VdN V0I-8 VAN V-8-4S-VdIA V8-8S-VdN V& VAN G png
6¢-d 0or-d 8-d ¢-d uonw207 2]dung

pup1SINOT ‘A1) ULIL0P
2118 28] 2[12g

SUOI}BIJUIIUO) JUIWIPIS :JUIWSSISSY YI[BI[] uewiny




L DEQ-EDM S Document 10292941, Page 21 of 90

¢1Jo ¢ o8eqd

“ON[BA POseq-SLI UBY} I9JBAIS ST yorym ‘d(®)g 10y 1wi] uonenuenb Jy gy uo paseq (9)

0S0E poylauw uomeNXa ‘0109 POYIRW 9+8-MS VdH Aq pazA[euy (q)

“(d'TOL) 2Inpad0i1g SuryoraT ONSLIOLIRY) JIX0] [ €] POYIRIN Aq pazA[euy (®B)

"UMOUS 918 JYSIom Jom pue JYS1om AIp U2am)aq SUOISIOAU0)) “1ySrom AIp ur
pajuasard a1e ((IN) San[eA pa1dep-UON ‘JYSIom Jom Ul pajuasald aIe SUOIRIUIOU0D PIJOAI(]

"Splepuels Jy )Y PA99Xe SUOHBIIUIIUOD JUSWIPAS ON

:S9AJON
S 00TX(9' T p/3yS1om 3om)=/8/" €€0 (L8L°0)AN E PO+ALS b $0+d6L°S /Bw QUAIA]
= 001X(9" T H/3ySTom 1om)=/8/" €€0 (L8L°0)aN - SO+40T° ¥ SO+AEES 38w QUAIYIUBUAYJ
- = 2 = €0+dETT €0+dLST 38w suaeyyydeN
= = = 2 00+960°C 00+460°C 38w QuaIAd(po-¢“z°1)ouspuy
- 3 = 2 PO+HIS'S $0+900°L 38w suaronyf
= 00TX(9 T H/1yS1om 1om)=/ 8/ " €€0 (L8L0)AN @ €0+d50°¢ PO+AF1°€ 38w suayjueon|
- 5 = < 10-90€°¢ 10-90€°€ 38w (0) susoeryue(ye)ZUaqIq
- 00TX(9'T+/3u310Mm 10M)=/ /" €€0 (L8L'0)aN = T0+d80°C T0+480°C 3yBw QuasAIy)
- - 2 10+360°C 10+460°C 3yBw suayueIon[j(3))ozusg
= = = 00+360°C 00+460°C 38w suayueIon[j(q)ozuag
= = = 10-90€°€ 10-90€°€ 38w (0) suaikd(e)ozuag
= - = 00+360°C 00+960°C 88w suadeIyUR(R)oZUdg
~ = = SO+d9¢t SO+dESS 38w QuddBIYIUY
- s . PO+abY L Y0+9SH°6 3yBw suayydeuady
: S = CO+ATtH €0+409°S 38w susfeyydeutAyRIN-7
JYSIOM 1M 03 JyStopm A1 JTWIT UOTI0319(] UOTRIUIUO))
suoneoe) YSTOM 1M y3om L1 SHVd
001X($"8S/AYSIOM 19M)=9"(T €0°CI (9°'00)aN = = P0+d6T'1 Y0+d+9'1 Bw 01D-8D<d1eWory
001X(4"8S/USIOM JoM)=6"0 € S0'81 (609)aN = - €0+dE6'T Y0+9TL'C 3y/Bw S€D-17D<OIRWOIY
001X(1"8S/AYSIOM JoM)=6"0 € S0'81 (609)aN = = CO+aPY'1 YO+A1T 1 38w 12D-91D<d1BWOIY
001X(4°8S/1yS1om 10M)=6"(€ S0'8I (6:09)aN - = $0+d29°€ $0+909't 3y/Bw 910-T1D<OneWOry
00TX(1"8S//YS1oM 10M)=9"(0T €0°CI (9'00)aN - < PO+ASET Y0+d66'C SyAw Z1D-01D<PNBWOIY
00TX(t'8S//Y31oM 1M )=6"(€ S0'81 (6'09)aN = = YO+dPET Y0+dL6'T 3Bw 01D-80< oneydiyy
001X(t"8S//YS1oM 10M)=C"69 6¢ = G Y0+dST6 SO+HET9 38w §€0-910< dneydiyy
001X($"8S//YS1oMm JoM)=¢"H¢ ¥1 = c $0+d99°¢ PO+HS9t 3Buw 910-210< oueydiy
00TX(4"8S/AYSIOM 19M)=6"(€ S0'81 (6:09) AN - = PO+I9S Y0+HA6L°S 3y/Bw 210-01D< oneydiy
WYSIOM 19 03 IYS1oM KI(T JIWIT UOII0_(J o bo. AN PADPUDIS pavpuv)s DI L
suonemoe) JYSTOM 19M 1M BM 10910 Ju1UIPaS PI1Yy) JUUIP2S NPy i
001X(9°[#/1yS1a0 120)=(96 [ 001X(9°95/1yS1am jos)=0/f [ ﬁmmwmwmw PR
- T8 €8 S0+d9¢°T S0+d86'1 38w (@POWRIN 0109 wnLeg
2 (S)aN (©)an VN VN /8w @POUIRIN dTD], Wnireg
pivpunig pApUDIS SR
wautipas ppy) Jaupas Iupy ’
spup) JUanIISUO)
9’1 $°'8¢S a7 2UNISI0JA] JUDDIDJ
TI/01/S0 T1/01/S0 C1/T/S0 awq a1dung
($°€-0) (.9-0) (+-0) T
V-1t-9 VAN g-1v-d VAN V-0v-dS-VJIN
Iv-d 0v-d uonw207 ajdiing

pup1SINOT ‘A1) UPIL0p\]
o118 218] 2]j2d

SUON BIJUIDUOD) JUIWIPAS :JUIWSSISSY [I[BI[ UBWNE]




L DEQ-EDM S Document 10292941, Page 22 of 90

G Jo ¢ o3eq

"AN[BA PAsBQ-3SLI UBY) 19113 ST Yoty “J(B)g 103 yrwr| uonenuenb Jy )Ty Uo paseq (o)

d0S0E POyl UoNoRIIX ‘0109 PoyIdW 9+8-MS VdJH £q pazATeuy (q)

“(d'TD.L) 2anpado1d 3uryoear dNISLIOBIRYY) JIXO] [ €] POYRIA Aq pazATeuy ()

UMOYS 1. JYS1am Jom pue JySrom KIp Uaamiaq SUOISIOAUO)) “JySram AIp ur

pajuasald aie ((IN) San[eA P3oJAP-UON IYSIoM Jom Ul Pajuasald aIe SUONBIUIOU0D PIIOA(]
‘SPIBPURIS JYDIY PA9OXA SUOTIBIIUIIUOD JUSWIPAS ON

:SAJON
- = - E PO+ILS ¥ PO+6L'S 3y/B8w U1k
- = - z S0+40Tt SO+IEE’S 3yBw QUAIYIUBUSYJ
- - J - CO+AETT €0+dLST 3yBw suareyiydeN
- = 2 & 00+960°C 00+960°C 38w aua1kd(po-¢ z 1 )ouapuy
- = - = P0+d16°S $0+400°L 3yBw suaronyj
- - - = €0+450°¢ PO+IPT € 3y8w suayueIon[ |
- - : - 10-90€¢°¢ 10-90€°€ 38w (0) susdeIyyUE(Y e)ZUaqI(q
- = = 2 20+4980°C T0+480°C 3y/B8w QuesAy)
- - - S 10+360°C 10+960°C 3y/Buw suayjueron[j(y)ozusg
- = = - 00+360°C 00+460°C 38w suayjueIon(y(q)ozusg
- - 2 - 10-90€°¢ 10-90€°€ 3yBuw (0) suaikd(e)ozusg
- - 5 - 00+d60°C 00+960°C 3y/8w QuadeIyIuR(R)ozudyg
= = 3 = SO+d9¢Y SO+IES'S 3y/8w QUAdBIYIUY
- = = - YO+a¥ L Y0+dSH'6 3y/5w suayjydeuady
- - c : €O+ €0+909°S 3y/8w suseyydeu[AyoN-¢
SHYVd
00TX(€"SSAYSIoM JoM)=]"8] 10°01 (1'81)aN S BJe(] 2SI ON (T0oaN e SIMSION ON (L 00aN Y0+d6T'1 PO+a¥9°1 3y/5w 01D-8D<O1eWOoIy
- s - ejeq AMISION ON (c'09)aN ©je( 21SION ON (Trroan €0+d€6'C PO+dTL'T 3yBw S€D-17D<dNRWOIY
00Tx(¢ ¢SAYSToM oM)=]"LT 6611 (1'LoaN = BJe( AMISION ON (€09aN EJE 2MISION ON (Trroan €O+APH1 PO+AI1T T 3y/8w 120-91D<dnBWory
00TX(£°SSAYBIOM 1oM)=]"LT 6671 (1'Loan - ©jR( 2ISION ON (€'09)aN EJBQ INISION ON (I'1o)anN $0+d279°€ #0+309' 3yB8w 91D-C1D<OnEWOory
001x(g"$SAYSTOM 1oM)=1"8] 10°01 (18Dan - ©je( 2ISION ON (zooaN EIEQ IISION ON (L'00)aN $O+ISET Y0+366'C 3y/8w T10-01D<0lEWOIY
001X(€SSAYSIOM 1aM)=1"LT 6671 (1'L0aN - eIeq AMISION ON (€'09)aN ©Je( 2IMSION ON (rroan YO+a¥€T Y0+9L6'C 3y/Bw 010-80< oneydnyy
001X(g"SS/AYSIoM 10M)=] 8] 10°01 (I'sDaN = ©IR( AMISION ON (TooaN ©je( 2IMSION ON (L 00aN YO+aST'6 SO+AEH'9 3y/8w €€2-91D< oneydiy
001X(€"SSAYSIoM Jom)=]"8] 10°01 (18DaN 5 ©ju( 2SI ON (zoaN ©Je SIUSION ON (L 00)aN $0+d99°¢ $0+dS9' 335w 91D-21D< oueydny
001X(€SSAYSIOM JOM)=]"LT 6611 (1'L0)aN : ©IR(J 2INISIOJN ON (€09)AN  |ere@omusioN ON | (T'TE)AN $0+9S PO+I6L'S 3y/Bw T10-010< dneydy
YSIOM 1M 03 13T KI(Q JTWIT U0I10(T Uo1enuUdU0)) JWIT UOIOAR( | UONBIUIDUOY) [ JTWIT UON0AQ(] | UOHRIIUDUO)) pAOPUDIS pavpuvIs
: ; suonovLy Hdl
‘suone[nde) WS1oM PM W3om AI1q WS 1M wsrom A1 WYSRM 1M WM A1q WuIpag pIIyD JuuIpag Jnpy
001%(€ SS/1yS1am 2m)=09, | 00[X(9 t/1yS1am 120)=// | ﬁmmwmwmw “p 0109 °g
0z 6L = = S0+d9¢S'1 S0+d86°1 3y/5w (@POUWRIAL 0109 WnLIeg
(©)aN (S)aN S S VN VN /3w @POWRIN I TOL wntieg
pADPUDIS pAvpUDIS —
Ju2u1pag pIyD JuauIpags Jnpy
spup) Juanjsuo)
L'y $°6¢ - - 2UNISIOJ JUIIIDJ
T1/€T/S0 TI/€T/S0 Z1/01/50 T1/01/S0 aw( 21duing
(+-0) (.19-0) (.$7¢-0) (.$°€-0) @ dans
V-St-dS-VdN V-St-dS-VdIN O 1+-9 VAN d-1v-d VAN
Sv-d uoyw207 ajdung

puUpISINOT ‘AJ17) UDSLOP

211§ 218 a1]od

SUOIBIJUIIUO)) JUIWIPAS JUIWSSISSY YI[BIF UvUIN]




1 3o p 93eq

"ONBA PISBG-YSLI U] 19118 ST yorym ‘J()g I10j ] uoneinuenb Jy )Ty uo paseq (9)
d0S0€ poyiew uonornXa ‘0109 POYIOW 948-MS Vdd Aq pazAeuy (q)

(d7T1D1) 2anpado1d Suryora] ONSLINOBIRYD) JIXO] []€] POYRIN Aq pazA[euy (&)

‘UMOUS 2Ie 1YSI1am Jom pue JyS1am AIp U2am]aq SUOISIdAU0)) “Iy31am AIp ut

pajuasald are ((IN) San[eA P)o2lap-UON IYSIom Jom Ul Pojuasaid aIe SUOTIBIIUIIUOD Pajoala(]
‘SpIepuels Jv T PA29Xa SUOIIRIIUIOUOD JUWIPIS ON

:S9JON

= g = PO+dLS b F0+d6L°S 3y/8w QUAIA{

< = = SO+d0T't SO+AEE’S 3y/8w suaIyueudYJ

= 2 s €O+HETT €O+ALS'T 3y/8w suseyiydeN

- - 2 00+d60°C 00+960°C 3y/8w auaikd(po-¢°z°1)ouspu]

= = = P0+A1S°S #0+300"L 3y/8w sualony

- = = €0+9S0°€ PO+IP1°€E 3y/8w Quayjueon] |

= 2 = 10-90€°€ 10-90€°€ 3y/8w (o) suaoeIyIuE(y‘B)ZUqI(Q

= = = 20+4d80°C 70+480°C 3y/8w auasAIy)

= 5 - 10+960°C 10+460°C 3y/8w suayjueon[j(3)ozuag

- = = 00+960°C 00+960°C 3y/Bw suayjueIon[§(q)ozuag

5 = = 10-90€°€ 10-90€°¢ 3y/8w (0) sua1kd(e)ozuog

3 - - 00+960°C 00+960°C Sy/8w QuadBIYIUL(R)0ZUSE

= = = SO+H9€E CO+HES'S 3y/8w QuadeIyIuY

= = = PO+ATY L Y0+dSH'6 3y/8w suayjydeuddy

z < = CO+dIY' v €0+409°S 3y/8w suseyyydeuAyeN-7
SHVd

= 001X(S'ZSIYSIoM JoM)=6] 86°6 (61)aN 001X(9° TSAYSIM JoM)=t"6 | 10°01 (F'61)aN Y0+d6T'1 PO+a79°1 3y/8w 01D-8D<oneWory

2 001X($ TSSToM JoM)=9"8T 20T (9°80)aN 5 = €0+4€6'C YO+ATLT 3y/Bw C£D-17D<onRWOIy

= 001X(S 7SIY310M 19M)=9"8T T0°S1 (9'80)aN 001X(9° 1SAYSIoM 1M )=] "6T 20°S1 (I'60)aN CO+avy'1 FO+d1T'1 3y/Bw 12D-91D<oneWory

= 001x($ 7SIYS1oM 1oM)=9"8T T0°ST (9°'80)aN 001X(9° 1SAYSIoM JoM)=] 6T 20°S1 (160N $0+d29°€ #0+3909' 3y/8w 91D-T1D<onBWOIY

= 001X(S'ZSIYS1oM Jom)=6] 866 (61)aN 001X(9° 1SAYSIoM JoM)=1"6 | 10°01 (t'61AN Y0+dSET $0+366°C 3y/8w T10-01D<onBWory

2 001x(§ TSIYS10M 10M)=9"8T T0°S1 (9°'80)aN 001X(9° TSAYSIM JoM)=] 6T 20°S1 (I'60)aN PO+AYET Y0+dL6°C 3y/8w 010-80< oneydnyy

= 001X(S 7SIYS1oM JoM)=6] 866 (61)aN 001X(9°TSAYSIOM JoM)=1"6 | 10°01 (F'6DAN $0+dST°6 SO+IEY'9 3y/8w $€0-910< dneydryy

- 001x($761U310M J1oM)=6] 86°6 (61)aN 001X(9'1SAUSIoM 10M)=}"6 ] 10°01 ('61)aN $0+d99°€ Y0+dS9Y 338w 91D-71D< oneydny

= 001X(S TSIYB1oMm 1oM)=9"8T 20°ST (9°'80)AN 001X(9°TSAYSIOM JoM)=] 6T 20°S1 (1'60)AN $0+d9S't $0+d6L°S 3y/8w T10-010< d1eydiiy

YSIOM 19 01 WYSIOM AIQ | 3w uonosieq uoneIUIdUO)) JYSIOM 1M 01 IYSIoM AIQ JTWIIT U01109)9(J UONRIIUOUO)) pivpunis pAOPUDIS
SuoovLy Hd I
suonemofe) JYSIOM 1M WBroM A1 suornenore) YSIOM 1M WS A1 Ju1uIPas pI1y) JuUIPag NPy
001X(T [#/1S1am 1o)==/ /[ 001%(S TS/ 1YS1om 190)=966 001X(9° [ S/1yS1am Jas)=g¢g HMMMM \mm “p 0109 74

€L [¥4S [Sad SO+d9¢'T S0-+d86'1 3y/83w (@POURIN 0109 wnLieg

(9)aN (S)an (S)an VN VN /3w @POURINL I TOL Wnlieg
pavpunis pAVPUDIS nidifg,

JuUIPas Py JUuIPas NPy :

spu)) JuanIIsUo)
6'8S S'Ly vt 24MS10J4 JU2DIJ
TL/PT/SO TI/ET/S0 w( ajdung
(.9-0) (.5-0) (.$°¢-0) J——
V-Ly-4S-VdN V-Ly-9S-VdIN V-9t-€4S-VdIN
Ly-d 9%-d uonvo07 ajduing

L DEQ-EDM S Document 10292941, Page 23 of 90

pup1SIoT ‘17 unILop
o118 28] 2]12d

SUON BIIUIIUOY) JUIWIPIS :JUIWSSISSY [I[BI] UrwWnf




G Jo ¢ a3eq

"ON[BA POSBg-YSLI UBY) 191813 ST yorym ‘J(e)g 105 | uoneinuenb Jy Oy uo paseq (o)
d0S0€ PoyIRW UOIOBIXD ‘(09 POyIdW 9+8-MS VdH £q paz&[euy (q)

"(d7101) 2Ipaoo1g Suryord] O1SLIRIORIBYD) OIX0 ] []€] POYRIA Aq pazATeuy (e)

"UMOUS 218 1YS1om 1om pue Jy3rom AIp U2am3aq SUOISIOAUO0)) “1ySrom AIp ur

pajuasald are (N) san[eA pa1od1ap-uoN 1yS1am Jam Ul pajuasaid a1 SUOHBIIUIIUOD PIIOAA(]
‘SpIBpUR]S JVHY PRROXA SUOTJRIIUIOUOD JUSWIPIS ON

<SAJON]

- < E PO+ILS T $0+96L°S 3y/8w QUAIA{

- 2 = SO+d0TY SO+AEES 38w QuaIyuBURYJ

- - = €O+HET'T €O+4LST 38w suaeyiydeN

- - e 00+960°C 00+460°C 3yBw auaIAd(po-¢Z°1)ouspuy

- - - PO+AIS'S $0-+300°L 38w auaron[

- = - €0+d50°¢ PO+ 1°€ 38w QuayjueIon] ]

- - z 10-90€°€ 10-90€°€ 38w (9) sudoeayuR(yB)ZUqI

- = = 20+480°C 70+480°C 38w QuasAy)

- - = 10+460°C 10+360°C 38w suayjueIOnfj(3y)ozusg

- - s 00+960°C 00+960°C 3Bw susyjueIonyy(q)ozuag

- - - 10-90€°¢ 10-90€°¢ 3B (0) suaikd(e)ozuog

- - - 00+460°C 00+960°C 38w QuddRIYIUR(R)0ZUSY

- - = SO+d9¢€t SO+AES'S 38w QUSdRIYIUY

- - = PO+ L PO+dST'6 38w suayyydeuady

- = = CO+A11'Y €0+909°S 3yBw auareyydeulAyoN-7
SHYd

- > 00TX(8 EHIYSIoM 19M)=8°7T 666 (8'7OaN Y0+d6T'1 O++9°1 38w 01D-8D<0NBWOIY

- - €0+d€6C PO+dTLT 3y/Bw S€D-17O<0nRWOIY

= - 00TX(8" EHIYSIOM JoM)=T p¢ 86°11 (Tro)aN CO+aPT'1 YO+41T'T 3/Bw 127D-91D<d1ewory

- & 00TX(8" ¢HIY31om 1oM)=7"H¢ 86°¥1 (Tye)aN $0+d29°€ Y0+309'¥ 3Bw 910-Z1D<dNeWory

= = 00TX(8" ¢HIY31om 1om)=8'2¢ 666 (8'T0)aN PO+dSET $0+966'C 38w T1D-01D<dPneWory

- = 00TX(8 €HIYSIom 1oM)=7 p¢ 86° 1 (Tre)aN F0+d¥€'T Y0+dL6'T 3yBw 010-80< dneydiy

- - 001X(8" ¢HIYSIom 1om)=8'77 666 (8zoaN P0+HST'6 SO+AEH9 38w $€D-91D< oneydiy

= = 00TX(8" ¢HIU31om 19M)=8'7C 66°6 (8'zaN $0+999°¢ YO+d4S9Y yBw 91D-C1D< oneydny

- 7 00TX(8" ¢HIU31oM JoM)=T"H¢ 8611 (TreaN P0+H9S PO+d6L°S 3yBw Z10-010< oneydiyy
JYSTOM 1M 03 1YSToM AI(T JIWIT U010 UOIRIIUOUO)) PAVPUDIS pAVPUDIS SuUOMDLT HdL

‘suonemoe) YSTOM 1M Wy3Srom A1 JuauIpas piy) JuUIPas NPy
: . ; g , 3 44390 01 ‘1m A4p 0109 v
001X(L ST/1S12M J2M)=()£6C 001x(E §p/1yS1am jom)=90¢ 001X(8 St/1S1om 10M)=(66 [ o

PE€SI 43 L98 SO+d9S°T S0+d86'1 38w (@POUIRIAL 0109 wnireg

(9)aN (©aN (©)an VN VN B @POURI dTOL wnireg
pAvPUDIS PAVPUDIS g

JuuIpas P YIS NPy :

mﬁﬁ\b uﬁmxn.;ﬂseb
YL L9S 796 2UNISIOJY JUDIA2
T1/€T/50 TI/£T/S0 TI/ET/SO am( ajdung
A:@:Ov A..@:Ov A_ﬁncv ar NNQSQM‘
V-96-94S-VdN V-1$-4S-VdN V-15-dS-VdIN
1¢-9 uoyw207 ajdung

L DEQ-EDM S Document 10292941, Page 24 of 90

pup1SINOT ‘Q17) un3Lop
215 3]S] 2]12g

SUOI BIJUAIUOY) JUIUWIPIS :JUIWSSISSY YI[BI UuvwIng



L DEQ-EDM S Document 10292941, Page 25 of 90

¢ Jo 9 93eq

‘N[eA PAseq-3SLI UBY) 19183 SI yotym ‘J()g 10§ yrwr] uonenuenb Jy )y uo paseq (9)
0S0€ poylow uonoenxs ‘0109 poylew 948-MS Vdd £q pazdreuy (q)

(dTDL) 2mpadoiq Suryoea onsLaloRIEyD) 9IX0] [[E] POYIRN £q pazA[euy ()

"UMOUS 218 JYSIom Jom pue JyS1om AIp Ud9M1q SUOISISAUO)) “JySIom AIp Ul

pajuasaid a1e ((IN) SAN[BA P102JOP-UON JYSIom Jom Ul pajuasaid aIv SUOTIBIIUIU0D PAIOAA(]
"SpIepuels Jy )Y PA9X2 SUOIBIIUAIUOD JUSWIPAS ON

*SAJON

- 5 e PO+ALS Y PO+d6L°S 3y/8w QudIA{

- = = SO+40TY SO+AEES 3B QUAIYIUBUAY

- - = €0+d€T1 €O+ALS'T 3y/8w suseyiydeN

- = = 00+960°C 00+460°C 3y/Bw sua1kd(po-¢Z°1 Jouapug

- = = PO+d16°S $0+900°L 3yBw auaron[

- = = €0+4S0°¢ PO+ € yBw suayjueION|

- = = 10-90€°€ 10-90€°¢ 38w (o) sudoeIyUR(YR)ZUAqIQ

- C S 70+480°C 20+480°C 38w SUASAIYD

- - = 10+360°C 10+460°C 3Bw suayjueonj(xy)ozuag

- = = 00+360°C 00+960°C 38w sudyjueION[§(q)ozuag

- = 5 10-90€°€ 10-90€°€ 38w (0) sua1kd(e)ozuag

- - = 00+460°C 00+960°C 38w susorIyIuE(R)0ZUSY

- = = SO+d9¢ SO+HES'S 3yBw QusdRIYIUY

- = = PO+dvHL P0+4SY°6 38w susyydeusoy

- - - €O+ €0-+509°S 38w sudreyydeu[AYIRN-7
SHVd

z 001X(9"SH/AYSIoM 1oM)=CT €001 (zOaN 00TX(€TEAYSIOM 1M)=] € 8¢ €l (T9)an Y0+36T'1 PO+AP9'T 3y/3w 01D-8D<onewory

E 001X(9"SH/AYSIoM 10M)=6"T ¢ 00°SI (679)aN €0+9€6'C YO+dTL'T 3y/8w S€D-1TD<onRWOIY

= 001X(9°SHYSIoMm 1oM)=6"¢ 00°ST (629)aN 00TX(€ TEAUSIOM JoM)=C" 9} LE0T ($9r)aN CO+aY'1 YO+A1T'1 3y/8w 12D-91D<d1eWwory

- 001X(9'SH/1YSIom 10M)=6"¢ 00°S1 (67e)aN 001X(£TEAUSIOM 1OM)=C 9} LE0T ($9r)aN $0+929°¢ 70+409' 3y/8w 91D-T1D<OneWOoIy

s 001%(9'SH/AYSIoM 10M)=7T €0°01 (zoaN 001X(ETEAYSIOM 1oM)=] € 8¢°¢l (T9)aN Y0+aSET Y0+366°C 3y/8w T1D-01D<onRWory

- 001X(9°SH/AYSIoM 10M)=6"T¢€ 00°S1 (62E)aN 001X(€ TEAYSIOM 19M)=C 9} LEOT (S9p)aN PO+dYET Y0+dL6'C 3Bw 010-80< oueydiy

- 001X(9°SH/AYSIam 19m)=27 €0°01 (zoaN 00TX(€TEAYSIOM 1PM)=] ¢ 8¢€1 (T9)an Y0+dST'6 SO+dEY9 3y/8w $€0-910< dneydiy

- 001X(9°SH/AySIoMm Jom)=7 €0°01 (zoaN 00TX(€TEAYSIOM PM)=T ¢ 8¢€1 (T9)an $0+d99°¢ P0+HS9'y 3y/8w 91D-CID< oueydyy

z 001X(9"SHAYSIoM 1om)=6"T¢ 00°ST (6'7E)AN 00TX(€ TEAUSIOM JoM)=C 9} LE0T ($9¥)AN P0+d9S" 1 $0+d6L°S 3y/Bw 210-010< oneydiyy

JYSIOM 1A 01 ST A1 JIWIT U003 (J UoIe1udUO)) WSO J9M 01 IYS1oM K1 JIWIT U010 Uuo1e1udU0)) PAVPUDIS pavpunvis O
:suone[nore) YSTOM 1M y3om A1 suornemore) JYSIOM 19M W3m L1 Juauiipas piy) JuUIPas NPy #wovid Hd1
001%(6° §Z/1812m ja)=Gt ¢ 001X(9 Ct/yS10m jom)=0 L [ 001X(€ 7§31 1200)=09€7 M\“ MMMM“NMM “p 0109 7q

8C1 0L9 9L S0+d9S°T SO+d86'1 3y/5w (@POUIRIA 0109 WinLeg

(©)aN (9)an (©)aN VN VN 18w (@POURIAL I TOL WnLieg
pavpunig pAvpuUvIS s

wauiIpas piry) aupag Jnpy :

spup) Ju2anIISU0))
I'1L v¥s L'LY 2UMISIOP JUIADJ
TI/£T/S0 T1/€T/50 TI/ET/SO awq ajdung
C.9-0) (S0) (€0 s
V-86-4S-VdIN V-85-4S-VdN V-9$-4S-VJIN
8¢-d 9¢-d uonw20°7 2)duing

pupISINOT ‘A1) UDSLOP
2115 2]8] 2772

SUOIILIJUIIUO) JUIWIPIS :JUIWSSISSY YI[EIF Uvwngy




L DEQ-EDM S Document 10292941, Page 26 of 90

G1Jo [ a3eg

"N[BA PIsEq-3SII UBY) J)BaI3 ST yorym ‘d(®)g 103 3w uoneiuenb Jy Ty o paseq (o)

€0S0E poyIaW uondBIX2 0109 poylall 9+8-MS VdJH £q pazA[euy (q)

(d1D1) 2Mpad01d SuryoraT JNSLINBIRYD) JIXO] [[¢] POYIRIN £q pazA[euy (&)

"UMOUS IR JYS1om Jam pue JyS1om AIp Usam)aq SUOISISAU0)) JYS1om KIp ur

pajussard are ((IN) San[eA pa1o)ap-UON 1YS1om jom Ul pajuasaid aIe SUOHBIUIOUOD PAOI(]
"SpIBpURIS JV Y PI9OXA SUOIIBIIUIOUOD JUIWIPIS ON]

:SAJON
= - PO+ALS ¥ Y0+d6L°S 35w QuaIAJ
5 = SO+d0T'Y SO+AEES 38w SUAIYIURUSY ]
- = €0+d€T1 €O+HLST /8w asuareyiydeN
- = 00+960°C 00+960°C 38w aua1kd(po-¢z°1)ouspuy
> = PO+H16°S $0+300°L 3y/Bw auaIon[f
- = €0+dS0°€ PO+IP1 € 38w suayjueION] ]
- = 10-90€°€ 10-90€°€ 38w (0) susoeyiue(ye)zusqIq
- - 20+480°C 20+4980°C 38w aussAIy)
- - 10+360°C 10+460°C 38w auayjueION[j(3)0ZUdg
= - 00+960°T 00+960°C 3y/Bw auayjueION[}(q)oZudg
- = 10-90€°¢€ 10-90€°€ 38w (0) auaikd(e)ozuag
- - 00+960°C 00+960°C 38w suaoBIYIUR(R)0ZUSYH
= - SO+A9E Y SO+d€S°S 38w SUDBIPIUY
- = PO+Ih L PO+IST6 38w suayjydeuady
- = CO+d1+ €0+909°S 3y/8w susfeyjydeu[AyIsIN-7
SHVd
001X(L $SAYSIoM JoM)=¢"8 ] 10°01 (¢'81)aN 00TX(8°TSAYSIoM JoM)=¢"6] 0001 (€'61)aN Y0+d6T'1 PO+19°1 38w 01D-8D<dneWOorY
€0+4€6°C YO+dTL'T 3y/8u CED-1TD<ONRWOTY
001X(L ¥S/YS1oM 1oM)=1"LT 6671 (F'LOaN 001X(8° TSAUSIoM JoM)=67 0°SI (60)aN €O+aPy'1 PO+AITT 3y/Bw 12D-91D<d1eWory
001X(L ¥S/USIoM 1oM)=}"LT 6611 (F'LOaN 001X(8 TSAUSIoM JoM)=6T 70°S1 (60)aN F0+d79°€ F0+409'1 3y/Bw 91D-T1D<OleWOry
001X(L ¥SAYSIom 1om)=¢"81 1001 (¢'8DAN 001X(8° TSAUSIOM 1oM)=C 6] 00701 (e'61)aN YO+ISET Y0+d66°C 38w T10-01D<0newory
00TX(L¥SAYSIom 19m)=1"LT 6611 (¥'LOaN 001X(8°TSAYSIoM Jom)=67 T0°ST (60)aN YO+AVE'T Y0+4L6°C 38w 010-80< oneydiy
001X(L ¥SAYSIoM Jom)=¢"8 | 10701 (¢'81)aN 001X(8°TSAUSIoM Jom)=¢ 6] 0001 ('61)AaN Y0+dST6 SO+AEH'9 3y/Bw $€D-910< dneydy
001X(L ¥SAUSIOM Jom)=¢"8 | 10°01 (¢'81)aN 001X(8 TSAYSIOM JoM)=¢"6] 0001 (€61)aN $0+999°¢ P0+dS9'¥ 38w 91D-C10< oneydryy
001X(L $SAUSIOM JoM)=p"LT 6671 (' LOAN 001X(8°TS/AUS1oM Jom)=67 20°S1 (60)aN $0+49S ¥ PO+I6L'S 38w 210-010< doneydiyy
JYSIOA 19N 03 JYITop AI( JIWaI uonod(g UoBNUdUO)) JYSIOM 1M 01 Y31 AI(Q JIWIT U0N0)( UoneINUIOUO)) pAvpUDIS pAOPUDIS b
suonenore) YSIOM 1M ySrom A1 suone[noe) JYSTOM 10M W3m A1Qq JuuuIpags piy) Juaupas Jnpy #ovid HdL
001X(L +S/YS1om jom)=(G [ | 001%(8°1S/1yStam jom)=/ €[ mﬁw\wmﬁm o h
629 1L SO+d9¢°1 S0+d86°1 38w (@POUWRIAL 0109 wnLeg
(9)aN (©)aN VN VN /8w @POURINL I TOL winlieg
pAvpuUvIS pavpunis gy
uiIpas ply) Juaupas NPy i
,&‘:Qw NQNRN.QMEQD
198G 4 T8y 2UNISI0J] JUIDIDJ
T1/£T/S0 TI/€T/SO amq a1dung
(t-0) (¥-0)
a1dwn
V-£9-4S-VdIN V-29-4S-VdIN Leis
€9-4 29-d uonyv207 21duing

pUDISINOT ‘A1) ULILOP

2J1S' 2157 ajjd

SUOBIJUIIUO) JUIWIPAS :JUIWISSISSY [I[BI] UBWINE]




L DEQ-EDM S Document 10292941, Page 27 of 90

¢1Jo g a3ed

‘aN[eA PIseq-3SLI Uy} 191813 ST ya1ym ‘J(®)g I10J Jiwi uoneuenb Jy Oy uo paseq (9)
g0S0E PoyIaW UONOBIXD ‘0109 POYIOW 9+8-MS Vdd Aq pazd[euy (q)
(d'TDL) 2paso1d 3uryora] oNsLIaloRIRY)) JIX0] 1] POYIRIA Aq pazATeuy (&)
"UMOUS JB JYTTom Jom pue JYS1om AIp U2amIaq SUOISIOAUO)) “JySrom AIp ul
pajussaid are ((IN) sanjeA pajod)ap-UoN IYSIom Jom Ul pajuasaid 218 SUONRIUIUOD PIoAA(]
‘SpIepuRlS JYOTY PA29Xa SUOIBIIUOUOD JUWIPAS ON

TSAJON
) - = = PO+ALS b YO+A6LS /8w AuIA]
. - - - SO+40Tv CO+AEES 3y/8w QUAIYIUBUAYJ
- - - - €0+4ET'1 €0+dLS'T /8w sudreyjydeN
) B N - 00+d60°C 00+4960°C 38w QuaIAd(po-¢ 7 1 )ouapuy
i ) - = YO+d1S°C Y0+H00°L 38w auaIoN[
) ) - - €0+dS0°¢ PO+APT'E 38w QuAYIUBION] ]
) B = 5 10-90¢°¢ 10-90€°¢ Sy/8w (0) auaseyjue(y‘e)zuaqig
) . - - T0+480°C 70+480°C 38w QuasAIyD)
. i - = 10+460°'C 10+d60°C 38w suajueronyy(y)ozuag
i ) B & 00+460°C 00+d60°C 38w suajueron(j(q)ozuag
B - - - 10-40€°¢ 10-90€°€ 38w (9) suaikd(e)ozuag
) . B - 00+360°C 00+960°C 38w JuaseIyjue(e)ozueg
. - = = CO+d9E 't SO+dES°S 338w QUOIBIYIUY
) . - g YO+avY L YO+dSt°6 38w suayydeusoy
= - ; S €0+dLy v €0-+09°C 3y/8w suareyydeuAYRIN-7
SHVd
00TX(Z 91/ 1UBIoM 10M)=9'TT 86°6 (9 T0)aN = 5 2 PO+H6C 1 PO+AP9'T /u 010-8D<IBWOIY
001X(Z'9p/uB1om 10M)='T€ L6'¥1 (r'ze)aN = - s €0+4€6'C PO+ATL'T 38w $€D-17D<O1BWOIY
00TX(T"9/AyS1om JoMm)=t'T¢ L6P1 (r'zO)aN = = - €O+AY'T PO+AIT T 38w 12D-91D<dnRWory
001X(T"9p/1US1oM 10M)=F'T€ L6Y1 (F'ze)aN S z - ¥0+d79°¢ Y0+09'¥ 38w 91D-71 D<OIBWOIY
001X(Z" 9/ B1oM 1oM)=9'[ T 86'6 (9'TDaN S & = P0+ASET Y0+d66'C 8y/8w Z1D-01D<onRWory
001X(T"9F/US1oM 10M)=F 7€ L6'Y1 (F'ze)an = = - YO+AYE'T YO+dL6'T 38w 010-80< oneydiy
001X(Z'91/1US1oM 10M)=9"[T 86'6 (9'T9aN 5 - = Y0+dST'6 SO+AEr'9 38w €€0-910< oneydiy
001X(T"97//yS1oM 10M)=9"T 86'6 (9'1OaN = - : Y0+H99°¢ PO+IS9 Y 38w 910-T10< oueydiy
001X(T 9p/IYSIoM JoM)='T¢ L6Y1 (F'ze)aN - - : P0+9S ¥ PO+A6L'S 3y/8w Z10-010< oueydiyy
YITOM 1AL 01 IYSToM A1 JIWIT UOII0R(] UOIIBIUIUO)) pAVPUDIS pAvPUDIS swonris HaL
suonemoe) WY319M 1M y3rom L1 JuaUIPag Py JUUIPaS NPy
. o A
001X(Z 9p/mS12m 100)=127 | 001%(5 62/MB10m 120)=0957 | 00I%(1 SH/MB100 18)=0[07 | 001%(c 98/M4S1oM 190)=66€ ﬁmmwmwww FO1Z B8
201 90L L06 1€l SO+H9S'T C0+486'1 3yy/3w (@POUWRIA 0109 WwnLieg
(9)an (©an (9)an (©)aN VN VN /3w @POURIN I TDL wnlleg
pavpunIs pavpuvis P
1auIpas pIYD auIpag yupy :
sp1u) Juamsuo)
8'¢¢ 1oL 6'v< €9 2ANISIOJ] JUIIDJ
T1/€T/50 T1/€T/50 T1/£T/50 T1/£T/S0 aw( 21duing
A;u..Ov h..@lOv A.WuOv A:Onﬁvv ar NNQEQ'MA
V-99-4S-VdIN V-$9-4S-VdIN V-69-4S-VdIN V-£9-4S-VdN
99-d €9-d U007 2jduing

pupISIOT ‘A117) UDSAOPN

2118 28] 2112

SUONBIJUIIUOD) JUIWIPIS :JUIWSSISSY [I[BI UBWIN]




G130 6 93eq

"aN[BA PISBQ-YSII UBY) J1BI3 ST yorym ‘q(e)g 10§ jruwr] uoneynuenb Jy Oy uo paseg (9)
0S0E PoyIaW UONOBIXS ‘0] (9 POYIAUW 9%8-MS VdH £q pazA[euy (q)

“(dTD1) 21padoi Suryora oNsLIORIBYD) OIXO], [ €] POYISIA Aq pazA[euy (e)

"UAMOUS e 1YS1om 1am pue Jy31om AIp U2amjaq SUOISISAUO)) “1YSIom AIp Ul

pajuasald are ((N) SaN[eA P2102)ap-UON JYSIoM Jom Ul pauasald oI SUOHBIIUAOUOD Pa1ddla(]
'SpPIBPURIS VY PR2OX? SUONRIIUIIUOD JUSWIPIS ON

L DEQ-EDM S Document 10292941, Page 28 of 90

puvISINOT ‘A717) UDSLO
o118 25 2]]2g

SUONBIJUDUO)) JUIWIPIS JUIWSSISSY YI[BoH uvwinyg

:S9JON

- - = - YO+ALS ¥ P0+96L°S 3y/8w QUL

- - - c S0+d0T SO+dEES 38w QUAIYUBUAYJ

- - - S €0+dET 1 CO+ALS'T 3y/8w auareyyydeN

- - - - 00+960°C 00+460°C 3y/8w QuaIAd(po-¢7°1 )oudpu]

- - - = PO+IIS°S $0+900°L 3y/Bw suaony

- - - ¢ €0+450°€ PO+AP1°€ 3w suayjueIOoN|

- - = - 10-90€°€ 10-90€°€ 3y/8w (0) susoeryiue(ye)zuaqI(q

- - > S T0+d80°C 20+480°C 3y/8w QUBSAIYD)

- - - = 10+960°C 10+460°C 3y/8w auayjueIoNn(j(3])ozusg

- - - = 00+4960°C 00+460°C 38w suayjueIon(j(q)ozuag

- - = = 10-90€°¢ 10-90€°¢ 3y/8w (0) suaikd(e)ozuog

- - - - 00+960°C 00+4960°C 3y/8w susoeIyue(R)ozuag

- - - > SO+d9€ Y SO+d€S°S 38w QUADBIYIUY

- - - = PO+t L YO+dSH'6 3y/Bw suayjydeusoy

- - s 5 CO+IH €0+d09°S 3y/5w susreyjydeuAyIoN-7
SHVd

- = - 00TX(8°T¢//y31oM 19M)=C"T ¢ z0°01 (S 19)aN Y0+46T'1 PO+d19°T 3y/8w 01D-8D<dnewory

- - : 00TX(8'T¢/AYSIoM 10M)=T LY 10°S1 (zLv)aN €0+4€6'C Y0+9CL'T 3y/8w €€D-1TD<P1RWOIY

- < = 001X(8'T€//yS1om 1oM)=¢€ ] 9% CO+aPY'1 PO+d1T'1 3y/8w 12D-91D<01ewory

- - > 001x(8'T£/U31oM JoM)=T LY 10°ST (TLy)aN $0+929°€ $0+909°t 3y/8w 91D-T1D<AleWOIY

- - 001X(8'T£/Y31om Jom)=¢T ¢ 20°01 (s19)aN $O+4S€°T 70+966°C 3y/8w T1D-01D<0nRWOIY

- = = 001X(8'T€/AY31oM JoM)=T LY 10°S1 (zLy)aN PO+YET Y0+dL6'T 3y/8w 010-8D< oneydiy

- = z 001X(8°1¢/yS1oM 1oM)=/ 61 8S1 $0+dST'6 SO+d€t 9 38w $€0-910< oneydiyy

- = = 001x(8'1£/1yS1oMm 19M)=9(€ L6 $0+999°¢€ $0+dS9 38w 91D-C1D< dneydiy

- s : 001X(8'1 £/1YSIOM JOM)=T "L 10°S1 (TLy)aN Y0+39S PO+A6L'S 38w 710-010< oneydiyy
JUSTOM 1M 03 IYSIoM AIQ JIWIT UONIR(] IM A1 AN pAvpuUnIS PADPUDIS SO

”mco_uﬁﬁ—o_wo unwwo}/ PM IM 1P “muoouoﬂ N=N=~.-~m% YUIU®] wzwﬁ.ﬁm% npy =
‘M JoM 0] I Ad; D,
001X (Ep/1yB1om 120)= Q[ | 00IX(L Lp/ 8120 1200)=£88 | 00 X(F 6/1S120 120)=(0[97 001%(8 1 €/14S12m 120) =00 SOOI POIRESE.

6L [¥4% L9L 0¥ € SO+A9S'T S0+d86'1 /8w (@POURIA 0109 WnLieg

(9)aN (9)aN (S)aNn (9)an VN VN 18w (®POWRIA I TOL WwinLreg
pAOpuUnIS pAvpUDIS LD

WuIPas plYD JuauIpas npy ;

spup) JuanIsuo)
LS £Ce 9°0L 7’89 24NIS10JA] JUIIIDJ
TIHT/S0 TIHT/S0 TI/£T/SO T1/£T/S0 aw( a1dung
(¥-0) (t-0) (.9-0) (.$-0) ar i
V-06-4S-VdIN V-78-4S-VdIN V-L9-dS-VdIN V-L9-4S-VdN
06-d ¥8-d L9-9 uoyv20°7 ajduing




L DEQ-EDM S Document 10292941, Page 29 of 90

G1Jo 1 98eq

"an[eA Paseq-3SLI UBY) 10183 ST Yotym ‘d(®)g 10 3w uoneinuenb Jy Ty Uo paseg (0)
0S0¢ poylRwW uonovNXa 0109 POYIdW 9+8-MS VdH Aq pazATeuy (q)
“(d'TDL) 2Ipaoo1d Sulyoea] ANSIINORIRYD) OIX0] [[ ¢ POYRIA £q pazA[euy (®)
"UMOUS 18 1YS1om 19m pue 1yS1om AIp U0amIaq SUOISISAUO) ‘JyS1om AIp Ul
pajuasaid a1e (N) senjea pajodJep-UoN IYSIom jom Ul pajuasald aIe SUONBIUIIU0D Pjola(]
‘SpIBpURIS Y)Y PAIIXD SUOIIRIUIUOD JUSWIPIS ON

nmuucz
- - = PO+ALS b $0+96L°S /8w Qualkq
c = < SO+40T ¥ SO+dEE’S /8w QUAIYIUBUAYJ
- = - €0+dET T €O+ALS'T 3y/Bw auareyiydeN
= = = 00+360°C 00+960°C 38w aua1Ad(po-¢Z 1 )ouspu]
= - - F0+d1S°S $0+900°L 38w suarony
= = = €0+950°€ PO+IP1°¢ 38w auayjueIon]
- - = 10-90€°€ 10-90€°¢ 38w (9) suadeIyuER(y‘e)ZUaqI(q
= = = T0+d80°C 70+480°C 3y/8w QuasAIyD)
- - = 10+460°C 10+960°C 3y/8w susyjueION[j(3})ozusg
- - - 00+960°C 00+960°C /8w suayjueIon[j(q)ozuag
- - = 10-90¢°€ 10-90€°€ /8w (0) suaifd(e)ozuag
- - = 00+d960°C 00+960°C 38w QudoeIUL(R)0ZURY
= = = SO+9¢' ¥ SO+HES'S 3y/8w QUADBIIUY
= = - PO+t L P0+9SH°6 38w suayyydeusoy
- z S CO+dIv't €0+09°S /8w auseyydeu[AYRN-T
SHYd
001X(y"TH/AYSIoM 10M)=9"¢T 10°01 (9'€0)aN = 00TX(1"6+/YSIom 10m)=t"0 2001 (#'00)aN $0+96T1 $0+9+9°1 38w 01D-8D<dneWory
001X(¥"TH/YSToM 1oM)=¢"¢¢ L6'F1 (¢soanN = 00TX(I"6/YSIoM 19M)=9°(¢ 20°SI (9°09)aN €0+d€6'C YO+dCL'T 3y/Bw S€D-17D<dnRWOIy
001X(¥"TH/IYSIoM 10M)=¢"¢¢ L6H1 (g soaN = 00TX(I"61/USIoM 19M)=9"(¢ 20°ST (9°09)aN €O+dpt'1 YO+d1T'1 /8w 120-91D<o1eWOIY
001X(4"THUS1om 1om)=¢"¢¢ L6'F1 (£'sO)aN = 00TX(I"6AUSIOM 19M)=9"(¢ T0°SI (9'09)aN $0+d29°€ #0+309°t 3y/Bw 910-71D<dNeWOIY
00TX(¥" ThAYS1oM 10M)=9"¢T 10°01 (9'c0)aN - 00TX(I"61AUSIOM JoM)=p"(T 2001 (#'00aN $0+dSE'T 70+366°C 3y/8w T1D-01D<0newory
001X(4 THUS1oM 1om)=¢"¢¢ L6'P1 (g'se)aN = 001X(I"61AUSIoM 19M)=9"0¢ 20°S1 (9'09)aN P0+dY€'T Y0+9L6°C 38w 010-80< oneydiyy
00TX(+"THAYS1oM 1oM)=9"¢T 10°01 (9'¢0aN > 00TX(I"61AUSIoM 19M)="(T 20701 (F'00)aN Y0+4ST°6 SO+dEP9 38w $€0-910< dneydy
001X(+ THAUSIoM 19M)=9"¢T 10°01 (9'c0aN S 00TX(I"6¥AUSIoM 1PM)=1"(T 20701 (F'00)aN $0+999°¢ F0+dS9't 3y/8w 910-C10< dneydyy
001X(4 TH/AYSIoM 1oM)=¢ ¢ ¢ L6'Y1 (£'$O)AN - 001X(1"6¥/AYSIOM 19M)=9"0¢ 20°S1 (9°09)aN $0+d9S"t Y0+d6L°S 3y/8w 710-010< dneydyy
YSIOM 1M 03 IYSTaM K1 JIWIT U010 UOIRIIUOUO)) WBIOM 1M 03 1yStom K1 JIWIT U010 UOIRIIUDUO)) pAPUDIS pavpunis S0
:suone[no[e) WSPM 1M WS A1g ‘suone[noe) WSM M 1ysrem A1 auiIpag py) WuIpag Jnpy e il
00 X(F TpIYS120m 1) =067 [ | 001X(L THYS100M 1000)=0 7 001X(I 61148120 3om)=()(¢ [ MMMMNM NMW “p o109 °q
LYS 201 LEL S0+d9S°T S0+d86°1 38w (@POUWRIN 0109 wnireg
(©)aNn (AN (©an VN VN 18w @POURIN d'TO.L wniieg
pavpunis pAvpunls ainisiles
Juau1pas piIYd uIpag Jnpy :
spun JuaNIISuoO)
9°LC €LS 6°0¢ 24MIS1I0JA] JUIDIDJ
Cl/€T/50 Cc1/vT/c0 CL/vT/c0 awq ajduivg
(.$-0) (,9-0) (+-0) ai adung
V-26-dS-VdIN V-16-4S-VdN V-16-4S-VdN
6-d 16-d uoyws07 ajdung

pup1SINOT ‘A1) UDSLOPN
71§ 2I8] 2|12

SUOI BIJUIIUO) JUIWIPAS :JUIWSSISSY [I[BI[] UvWn




G1Jo 11 98eq

"AN[BA PISLQ-3SLI UBY) 1918I3 SI yorym ‘J(e)g J03 ywn] uoneinuenb Jy)TY uo paseq (9)
d0S0€ POyIaW UOHOBIXD ‘0] 09 POYIRW 9%8-MS VdH Aq paz[euy (q)

(d'TDL) 2Ipaoold Juryora dNSLIsORIRYY) JIX0] [ €] POYIRIN Aq pazA[euy (e)

"UMOUS a1k JYSIom Jom pue JyS1om AIp Usamiaq SUOISIOAUOD) “JySrom AIp ul

patuasaid are ((N) San[eA Pa1od)ap-UON “1Y3Iom Jom Ul pajuasald are SUONBIUIU0D PV
‘SpIBpUR]S JYOHY PRRIX SUOTIBIFUIOUOD JUSWIPAS ON

1S9J0N
001X(1"8¢/USIoM JoM)=F¢g" €€0 ($$8°0)aN - PO+ALS ¥ PO+I6L'S 3y/Bw QUAIAJ
001X(1"8¢/AUS1oM 1oM)=$Gg" €€0 ($$8°0)aN = S0+90T° ¥ SO+dE€’S 3y/Bw QUAIYIUBUAY ]
001X(1°8¢/1US1om 1oM)=pG§" €e0 (P$8°0)AN = €O+IETT €0+dLST 38w susreyydeN
001X(1°8€/US1oM JoMm)=}Gg’ €€°0 ($€8°0)aN s 00+460°T 00+360°C 3y/8uw auaIKd(pa-¢<z°1 Jouapuy
001X(1°8¢//y31om 1oM)=pG§" €€0 ($$8°0)AN - PO+AIS'S $0+900°L 3y/Bw auaronyg
001X(1°8¢/3y31om 10M)=pG§" €€0 (¥$8°0)aN = €0+dS0°¢ PO+APTC 3y/Bw suayjueIon]
001X(1°8€/US1oMm 1oM)=pG g’ €€0 ($$8°0)aN = 10-90€°¢ 10-90€°¢ 3y/8w (0) suaserpue(y‘e)zusqIq
001X(1°8¢//y31om JoM)=pG§" €e0 ($$8°0)aN > 20+480°C 20+480°C 3y/3w auesAIy)
001X(1°'8¢AUS1oM 1M )=F¢ 8" €€0 ($$8°0)AN = 10+460°C 10+460°C 3y/Bw asuayjueIon(y(3)ozuag
001X(1°8€AUS1oM J0M)=F¢8" €€0 ($$8°0)AN = 00+960°C 00+960°C 3y/Bw suayjuelon(y(q)ozuag
001X(1°8¢/1US1om 1oM)=FGg" €€0 ($$8°0)AN s 10-90€°¢€ 10-90€°€ 3y/8w (o) suaikd(v)ozuag
001X(1°8€/1US1oM 1oM)=1Gg" €€0 (PS8 0)AN - 00+460°C 00+960°C 3y/Bw QuadBIYIUE(R)0ZUSY
001X(1°8€/1US1oM 1oM)=FG8" €€0 ($68°0)aN = SO+99¢t CO+d€S°S 3y/8w QUAOBIIUY
001X(1°8¢/1U31om oM )=fG8" €e0 (#$8°0)AN - PO+APYL PO+ASH°6 38w suayjydeusdy
001X(1°8¢/1Y31om JoM)=pG§’ €€0 ($$8°0)AN = CO+d1 ¥ €0+509°S 3y/8w suseyydeulAYIsN-C
WYSIOM 1M 01 IYS1oM AIg JTWIT U010 uonenuadu0))
: SHVd
SuonIR[NIR) YSIOM 1M W3om A1
001X(1"8€/1U31oM J1oM)=7"8C 86°6 (z90)aN 001X(6°0p/AUS1oM 19M)=p" T 86°6 (¥ v0)aN $0+46T°1 PO+aF9°1 3y/3w 01D-8D<0nBWOIY
00TX(1"8€AUSIM JoM)=¢ 6 L6'F1 (£'69)AN 001X(6°0F//y31om 10M)=9"9¢ L6YT (9'9¢)aN €0+9€6°C YO+dTL'T 3y/Bw S€D-1TD<O1RWOIY
001X(1"8€AUBIoM 10M)=¢"6€ L6'Y1 (£'69)aN 001%(6°0p//y31om 19M)=9°9¢ L6Y1 (9'9¢)aN €O+t PO+A1T'T 3y/8w 127D-91D<onewory
00TX(1°8€/1US1oM 19M)=¢"6€ L6'¥1 (£'6£)aN 001X(6°0F//Y31oM 19M)=9"9¢ L6'F1 (9'9¢)aN ¥0+d29°€ Y0+309' 3y/8w 91D-T1D<P1eWOry
001X(1"8€/US1oM J0M)=7"8CT 86°6 (z9n)an 001X(6°0p/AUS1oM JoM)=p"T 866 (F'vOaN FO+ISET Y0+366'C 3y/Bw T1D-01D<d1eWory
00TX(1°8¢//US1oM 19M)=¢"6 € L6Y1 (£'69)aN 001X(6°0F/AUS1oM 19M)=9"9¢ L6Y1 (9'9¢)an PO+IPE'T Y0+4L6°T 3y/8w 010-80< dneydny
001X(1°8€AYSIoM 19M)=61"TS 0t 001X(6°0F//U310M JoM)=p"$T 86°6 (P v0)aN P0+dST6 SO+AEH9 38w $€0-910< oneydiyy
001X(1"8€AUSIM JoM)=66"T+ 91 001X(6°0F//U31oMm 10M)=p T 86°6 (F'yo)an $0+999°¢ Y0+d$9t 38w 91D-710< oneydiry
001X(1°8€/Y310M JoM)=¢"6€ L6V I AIT AN 001x(6°0p//y31oM 19M)=9°9¢ L6'Y1 (9°96)aN $0+H9S b Y0+d6L°S 3y/Bw T10-010< oneydiyy
YSIOM 19 01 YT A1 JIWIT U0NIJR(J IM A1 AN JYSIOA 19 01 IYSTOM A1 | 3TWIT UOT0SIa(] UOIJRIIUIIUO)) pAVPUDIS PAVPUDIS P
suonemore) JYSIOM 19M I A 1S10919( :suonenore) YSIOM 1M y3rom A1 JuauiIpags piy) Ju1uIpag Jnpy Wovid Hd L
. M 120 0] 1A Lap 0 [09 VY
bYS &
001%(6 0t/1yS1om 12:)=997 e
2 601 SO+a9¢°1 S0+d86'1 /8w (@POWRIAL 0109 Wnireq
= (9)aN VN VN /8w (POURIAL I TOL, Wintieg
pivpunis pAvpunIs G
Wupas piyD WuIpag NPy :
humﬁb Juanmnsuo)
6’19 1°6S 2IMIS10JA] JUIADJ
T1/01/0 TL/£T/S0 nq 21duing
(.€-0) (#-0) @i 21dung
9 0SSSTTNS VAN V-£6-9S-VdN
£6-4 uoyv207 2)dung

L DEQ-EDM S Document 10292941, Page 30 of 90

pupISINOT ‘A1) UDSIOPN
1S 28] 2]12g

SUONBIJUIIUO)) JUIWIPIS :JUIWISSISSY YI[BIF] ULWNE]




G1Jo 71 98ed

"aNJRA PASLQ-3SLI URY) J2ILaI3 ST yorym ‘J(e)g 1oy jiw| uoneinuenb Jy oy uo paseq (9)
g0S0€ poylaw uonornxa 0[9 POy 948-MS Vdd Aq paz&feuy (q)

(d71D1) 2Inpadso1d 3uIyora d1SLIAJBIRYD) OIX0T T1€ POYIRIN Aq pazh[euy (&)

UMOUS dIe JYSTom Jam pue JyS1om AIp Udamiaq SUOISIdAU0D) JyS1am AIp ul

pajuasald aIe ((N) Sen[eA pajodap-UON “IYSIam Jom Ul pjuasald aIe SUOIBIUIOU0D PAJOAN(]
‘SPIBPURIS JV Y PR29X2 SUOTIRIIUIIUOD JUWIPAS ON

S9JON
001X(Z 6//US1om 19mM)=91 8’ 00 (918°0)AN 001X(S SHAUSIOM JOM)=L T L’ €€0 (L1L°0)aN YO+ALS Y FO+I6L°S /8w QUAIA
001X(T 6FAUS1oM 1oM)=918’ 0t'0 (918°0)AN 001X(S" SHAYSIOM 1oM)=L L’ €€0 (L1L°0)aN S0+d0T 't SO+dEE°S 38w QuaIyIURUAY ]
001X(T'6vAYBIM 1PM)=918" 0v'0 (918°0)aN 001X(S SpAUSIOM 1M )=L T/ €e0 (L1L°0)aN €O+dET'T €O+HLS'T 38w suapeyydeN
001X(Z 67//ud1om 1om)=918’ 010 (918°0)aN 001X(S"SHAUSIOM Jom)=L 1L’ €€0 (L1L°0)aN 00+960°C 00+460°C 38w aua1kd(po-¢ g1 )ouapuy
001X(Z 67/1US1oM 19M)=918" 00 (918°0)aN 001X(S SHAUSIoM 1oM)=L 1/’ €€0 (L1L°0)aN FO+1S°S £0+900°L 3y/Bw suaronyj
001X(7 6¥//US1oM 10M)=91g’ 0’0 (918°0)aN 001X(S SpAUSIoM 1oM)=L T/’ €€°0 (L1L°0)aN €0+450°¢ PO+AP € 38w QuayjueION||
001X(7 67//US1oM 19M)=918’ 0v'0 (918°0)AN 001X(S SHAUSIoM 1oM)=L T/’ €e0 (L1L°0)aN 10-90€°€ 10-90€°€ 38w (0) dusoeryue(ye)zusqI(q
001X(ZT 67/ uS1oMm 1oM)=918’ 010 (918°0)AN 00TX(S SH/SIoM 1oM)=L 1L’ €€0 (L1L0)aN 20+480°C 20+480°C 3B SuasAIY)
001X(T 67US1oM 10M)=918’ 0r'0 (918°0)aN 00TX(S SHAUSIOM 1oM)=L T/’ €0 (L1L0)aN 10+960°C 10+960°C 3y/8w auayjueIon(y(3)ozuag
001X(T 67/US1oM 1oM)=918’ 0t'0 (918°0)aN 00TX(S"SHAUSIOM 1oM)=L T/’ €€0 (L1L0)aN 00+960°C 00+d60°T 38w suayjueronfj(q)ozuag
001X(T 67/US1oMm 1oM)=918" 0t°0 (918°0)aN 001X(S SHAYSIOM 1oM)=L T/’ €€0 (L1L0)aN 10-40€°¢ 10-90€°€ 38w (0) suaikd(e)ozuog
001X(T 67/US1oMm 1oM)=91 8’ 0r°0 (918°0)aN 00TX(S"SHUSIOM 1oM)=L 1/’ €€0 (L1L°0)aN 00+460°C 00+960°C 38w suddrIyjuL(R)0ZUY
001X(7 6¥//US1oM 19M)=918’ 0t°0 (918°0)AN 00TX(S SHAUSIOM JoM)=L T/’ €0 (L1L0)aN SO+d9¢' ¥ SO+d€S°S 38w QuaseIyIuY
001X(T 67/US1oMm 1oM)=91 8’ 0v'0 (918°0)aN 00TX(S"SHAUSIOM 1oM)=L T/’ €e0 (L1L°0)aN PO+APY L PO+HAST 6 38w suayyydeuddy
001X(T 67/US1oM 1oM)=91 8’ 010 (918°0)AN 00TX(S"SH/USIoM 1oM)=L T/’ €€0 (L1L°0)aN CO+d1T 't €0+d09°S 3B susreyjydeulAyisIN-¢

JYSIOM 19 01 3Y31opm L1 JIWIT U001 (J UOIRIUUO)) YSIOM 1M 01 WYBIoM A1 JTWIT U010A_( UorenuUadU0))
suonenore) Y31oM 1M y3rm L1 :SUOIIRNIR) WBTOM 1M 3m A1 SHVd
001X(7 67//U31oM 19M)=8 7 0TI (8'¥2)aN 001X(S"Sy/SIoM 19M)=TT 10701 (zaN Y0+d62'1 P0+d+9°1 33w 01D-8D<0IEWOIY
001X(Z 6/3U31oM 19M)=7"LE 0€'81 (zLe)aN 001X(S"SH/uS1om 1om)=¢¢ S10°S1 (¢)anN €0+9€6'C Y0+dTL'T 3y/8w S€D-17D<PnRWOIY
00TX(T 67/3U31oMm 1oM)=7 "L ¢ 0¢8I (zLO)aN 001X(S"SHAuS1om JoM)=¢ ¢ S10°6T (¢)aN €O+dby1 YO+A1T T 38w 12D-91D<0nRWOIyY
00TX(T 67//U31oMm JoM)=9"TH 1T 001X(S"SHAYSIoM 1oM)=¢ ¢ S10°SI (¢9)aN ¥0+4d79°¢ #0+909't 38w 91D-T1D<d1eWoIy
00TX(Z 67//U31om 1oM)=8 T 0z'Cl (8'v0)AN 001X(S Sy uS1om 1m)=77 1001 (zoaN PO+ISET Y0+d66°C 38w T1D-01D<onewory
001X(Z 6/3U31oM 19M)=7"LE 0€'81 (zL9)aN 00TX(S SHUSIom 1oM)=¢ ¢ S10°6T (¢o)an YO+a¥E'T Y0+HL6'T 38w 010-80< dneydiyy
00TX(T 6FAUSIoM JoM)= €T SI1 001X(S"SH/AuS1om 19M)=77 10°01 (zoan Y0+9ST'6 SO+IEY9 38w $€0-910< oneydiry
00TX(Z 67/AUSIoM 1M )=6€ | 89 00TX(S"SH/US1oM 10M)=77 1001 (zoan 70+999°¢ P0+HS9t 38w 91D-C1D< oneydryy
001X(7 6/1U31oM 10M)=7"L ¢ 0¢'81 (TLOAN 001X(S"SH/AUS1om 1om)=¢ ¢ S10°SI (c9)aN $0+d9S "t $0+6L°S 3y/8uw Z10-010< oneydyy
JYSIOM 19 01 3y31op L1 JIWIT UOTI012(] IM A1 AN YSTOM 1M 01 IYSTOM K10 JIWIT UO1IAN(] UOIIRIUOUOD) pADPUDIS PAVPUDIS P
:suonemore) JYSIOM 1M AN IO :S10919(T :suoremore) YSIOM M y3SroM A1 JuauiIpag pry) JuUIPaS NPy wovid Hd1
‘I Jooa 01 "1 Ldp () [09 v
Jsuoyvnow)
5 s SO+H9S°1 SO+d86'T 3y/8w (@POUIRIAL 0109 Wwniieg
. : VN VN 18w @POURIN d'TOL wneg
pApunIS pAOpuUnIS g
auiIpas Py Juaupag NPy :
&.:QN Juansuo)
8°0¢ cve 2NISI0J] JUIDIDJ
Z1/01/50 T1/01/50 i q ajdung
(.€-0) (.£-0) ai a2jdung
¥ 0SSSTTNS VAN S 0SSSTTNS VAN
0SSSITNS uonw207 ajdiing

L DEQ-EDM S Document 10292941, Page 31 of 90

pupISINOT ‘A1) UDSIOP
o118 2]S] 2124

SUOI}BIJUIIUO)) JUIWIPIS :JUIWSSISSY YI[BIY Uuvwng]




LDEQ-EDM S Document 10292941, Page 32 of 90

G1Jo ¢1 93eq

"AN[BA PasLq-3SLI Uey) 118213 S yoIym ‘J(e)g Ioy jrwr] uoneuenb Jy )Ty uo paseg ()
€0S0E POYIdW UONORNXD ‘(] (9 POYISW 98-S VT Aq pazA[euy (q)

“(d'1D1) 2Inpa201 3uIyoeaT d1ISLIdOBIRYD) JIXOT [ €] POYISIN Aq pazA[euy (e)

‘UMOUS 2I. 1Y31om Jom pue Jy3ram AIp U39m13q SUOISIOAUO)) “IySIom AIp ul

pajuasaid are (N) san[eA P1oAP-UON JYF1om Jom Ul pajuasald aIe SUOIRIUIOU0D PaNdAA(]
'SpIepuRIS VDY PO29X2 SUOIIRIIUIIUOD JUSWIPIS ON

TSII0N
001X(0F/AyS1oMm 1om)=/18" €e0 (L18°0)aN 001X(Z'L9AYSIoM 1oM)=] 61 ) (16¥°0)aN PO+ILS b P0+6L°S 3y/8w QURAIA]
001X(0/AySToM 1oM)=/ 1§ €e0 (L18°0)aN 001X(T°L9/US1oM 19M)=] 61 €€°0 (16v°0)aAN €0+40T't CO+H¢€ES 3y/8w SURIYIUBUAY
001%(0t/AySTom 10M)=L18" €€0 (L18°0)AN 001X(7°L9//yS1om 10m)=] 61" €€°0 (16¥°0)aN €O+AETT CO+ALS'T 3y/8w suseyiydeN
001X(0¥/yS1om 19m)=/18 €€0 (L18°0)aN 001%(7 L9//y310Mm 1oM)=] 61" €€°0 (16¥°0)aN 00+960°C 00+860°C 38w Qua1kd(pa-¢Z1 Jouapuy
001x(0y//yS1om 1om)=L18 €€0 (L18°0)aN 001X(7 L9//y310Mm 1om)=] 61 €€°0 (16¥°0)AN PO+91S°S $0+300°L 3y/8w auaIon[
001x(0//yS1om 10m)=L18" €€0 (L18°0)aN 001X(T°L9//yS1om 1M)=] 61" €€°0 (167°0)AN €0+4S0°¢ FO+AP1 "€ 3y/8w suayjueION] ]
001X(0¥/yS1om 1oM)=/18" €€0 (L18°0)aN 001X(ZT°L9//yS1om 10M)=] 61 €€0 (16v°0)aAN 10-90€°¢ 10-90€°€ 3y/8w (o) sudorIyjuR(y‘e)ZULqIQ
001x(0t/AyS1om 1om)=L18" €€0 (L18°0)aN 001X(z' L9AyBIaMm 1M)=1 61" €€0 (16" 0)aN 20+480°C T0+480°C 3y/8w QUASAIYD)
001X(0FAySTom 1oM)=/18" €€0 (L18°0)aN 001X(7'L9AYB1aM 12M)=T 61" €€°0 (16" 0)aN 10+960°C 10+460°C 38w suayjueIon(y(y)ozuag
001x(0y//yS1om 1om)=L18 €€0 (L18°0)aN 001X(T°L9/US1oMm 19M)=] 61 €€0 (161" 0)aN 00+960°C 00+560°C 3y/8w suayjueIon(j(q)ozudg
001x(0//yS1om 1om)=L18" €e0 (L18°0)aN 001X(7°L9/AyS1oM 1om)=] 61" €€0 (161" 0)aN 10-90¢°¢ 10-90€°€ 3y/8w (o) auaiAd(e)ozuag
001X(0¥AySTom 10M)=/18" €€0 (L18°0)aN 001X(7° L9/AUS1oM JoMm)=] 61" €€°0 (16t°0)aN 00+d60°C 00+d60°C 3y/8w QuaorIyIuR(R)0oZUdy
001X(0t/Ay31om 1oM)=L18" €€0 (L18°0)aN 001X(Z'L9/yB1om 19M)=1 6" €0 (16" 0)aN CO+99¢ S0+d¢€S°S 3y/8w SudeIyUY
001X(0y//y31om 1oM)=/ 1§ €€0 (L18°0)AN 001X(Z'L9/yS1oMm 1oM)=1 61" €€°0 (16¥°0)AN PO+abH L P0+dSH°6 3y/8w suayyydeusoy
001x(0//yS1om 1oM)=/1§" €€0 (L18°0)AN 001X(7°L9/AY310M 1oM)=] 6" €€0 (16¢°0)aN €O+ €0+409°S 38w susfeyydeuAyIoIN-7
WYSTOM 1M 01 1yStop A1 W1 U010 UoneNuUIdU0)) JYSTOM 19M 01 IYSIoM AI(T JIWIT U0 UOI1BIUIUO))

suonenoR) YSIOM 1M WSrom A1 SUOIIR[NO[R) YSTOM 1M WS1om A1 SHVd
001X(0t/AyS1oM Jom)=¢T 00°01 (SOaN 001X(Z°L9/AUS1oM 19M)=6 "] 10°01 (6+1)aN PO+6T'1 F0+d79°T 3y/8w 01D-8D<dneWOLY
001X(0//y31om 19M)=¢"L € 00°ST ($'LE)aN 001X(7"L9/AyS1om 10M)=C"TT 6671 (¢70aN €0+d€6'CT Y0+dTLT 3y/8w S€D-1T7D<oRWONY
001x(0/1y31om 10M)=¢"L € 00°SI ($'L9)aN 001X(7°L9AyS1om 10M)=¢"7T 6671 (¢zoaN CO+d1t'1 YO+d1T'1 338w 127D-91D<dneWwory
001x(0t/1y31om 10M)=¢"L € 00°SI (¢'Le)aN 001X(7°L9AYS1oM 10M)=¢"7T 6671 (¢70aN $0+d29°€ P0+09 3y/8w 91D-T1D<oneWory
001X(0pAYBIaM 10M)=€T 0001 (s)aN 001X(Z°L9/YS1om 19M)=6 "] 10°01 (6+1)aN PO+ASET ¥0+366'C 3y/8w Z1D-010<onBWory
00Tx(0/Ay31oMm 30M)=¢"L ¢ 00°ST (¢’LOaN 001X(7°L9AYSIoM 10M)=¢"7T 6671 (¢'z0aN P0+d1€'T Y0+dL6'T 3y/8w 010-80< dneydyy
001x(0p/AuB1oM 1oM)=CT 0001 (SOaN 001X(T°L9//YS1oM 10M)=6"p 1 10°01 (6v1)aN Y0+4ST°6 CO+dE¥'9 3y/8w $€0-910< oneydiy
001x(0F/3u31oM JoM)=6T 00°0T (san 001x(7' L9//US1oM JoM)=6"H1 1001 (6 ¥1)aN $0+d99°¢ $0+d59'y 3y/8w 910-210< dneydiy
001x(0/AU31oM Jom)=C"L¢ 00°S1 ($'LE)aN 001X(7" L9/AYSIoM Jom)=¢"TT 6671 (¢70aN $0+d9S ¥ YO+d6L°S 3y/8w 210-010< oneydiy
HQMBB 12M 01 Ew_o.k/ \OQ jnury coﬁoowuﬂ co_umbcoocoU uﬂwﬂog HWEW\H EOEOQUD :Oﬁ.mbcoocomu pADpUDIS ﬁkaﬁzs.w.
) . SuonoOvL Hd L
suonenore) YSIOM 1M Wy3rom A1q 19M 01 WS A1 suore[noe) JYSTOM 19M ySrom A1 JuUIPaS Py JUUIP2S NPy
‘I Jam 01 J Lap ) [09 g
‘suoyvnaIvy)
= = SO+d9S°1 SO+A86'T 3y/sw (@POURIN 0109 wnLreg
- - VN VN /8w @®POURINL ITOL wntieqg
pavpunis pivpunis s
duipas iy Jauipas ynpy :
spup) JuanjIsuo)
09 8T 2INIS1I0JA] JUII42J
T1/01/S0 T1/01/50 a( aduing
(.€-0) (.£-0) T
T 0SSSITNS VAN € 0SSSTTNS VAN
(panunuo)) OSSSTTNS uoywr077 apdung

puvISINOT ‘A1) UDSLOJN
218 28] 2]12g

SUOIBIIUIIUO)) JUIWIPIS :JUIWISSISSY YI[BIF] UBWIN]



L DEQ-EDM S Document 10292941, Page 33 of 90

1 Jo 1 98eq

"ON[BA PASBQ-YSII UBY) 191813 ST yaIym ‘d(®)g 10y yrwi] uoneinuenb JyOy Uo paseg (9)

d0S0E poyIauw uondeIXa ‘0109 poylow 948-MS vVdd Aq paz&[euy (q)

"(d'101) 2Ipac0id Furyora] oNsLIAIBIRYD) JIXO] [ [ €] POYISIN Aq pazA[euy ()

"UMOUS 2IB JYSIom 1om pue JyS1om AIp usamjaq SUOISIOAUO)) “1ydiom AIp ur

pajuasaid a1 ((IN) San[eA P2102Jap-UON IYSIoM Jom Ul Pajuasald 218 SUOBIUIU0D PJOIA(]
'SpIBPURIS JY Y PIIOXS SUOHBIJUIOUOD JUSWIPIS ON

TSOI0N

00 1X(1+/yS1om 1om)=66L" €€0 (66L°0)aN 01X(1 TH/yS1om 1om)=86. " €€°0 (86L°0)aN PO+ALS b 0+96L°S 3y/8w SuaIkd

00 TX(1+/yS1om 1om)=66L" €€0 (66L°0)aN DOTX(T"TH/AU31oMm 19M)=86L" €€0 (86L°0)aN SO+40Tt SO+EES 3y/8w QUAIYIUBUSY J

- DOTX(T"TH/AYS1oM 19M)=86L €€°0 (86L°0)aN €O+dET T €O+dLS'T 3y/8w susreyydeN

= DOTX(T"TH/3y31oMm 19M)=86L €€0 (86L°0)AN 00+960°C 00+460°C 38w suaIkd(po-¢“Z°1)ouapuy

= 01X(T T/AUSIoM 10M)=86L €€0 (86L°0)aN PO+II16°S $0+400°L 3y/8w suaron[,

00TX(TH/Ay31om 1M)=66L" €€0 (66L°0)aN DOTX(T TH/AUSIoM 10M)=86L €0 (86L°0)aN €0+950°¢ PO+ € 38w auayueIon]

= DOTX(T TH/AYSIoM 10M)=86/’ €€0 (86L°0)aN 10-90€°€ 10-90¢€°€ 38w (9) susoeryue(ye)zusqIq

- DOTX(T TH/AYSIOM 10M)=86/’ €e0 (86L°0)aN 70+980°C 20+d80°C 3y/8w QuasAIy)

- DOTX(T TH/AYSIOM 10M)=86L’ €e0 (86L°0)aN 10+460°C 10+960°C /8w suayjueIon[j(3)ozusg

= DOTX(T TH/AYSIOM 10M)=86/" €e0 (86L°0)aN 00+360°C 00+960°C /5w suayueIon[§(q)ozuag

= DOTX(T TH//y31om 1om)=86L " €e0 (86L°0)aN 10-90€°€ 10-90¢€°€ 38w (0) suaikd(e)ozueg

z DOTX(T TH/U31om Jom)=86L €€0 (86L°0)aN 00+560°C 00+960°C 38w suadrIyuL(R)0ZUSY

> DOTX(T TH/3yS1om 1om)=86L €€0 (86L°0)aN SO+A9€ SO+ESS 3y/8w QuddBIYIUY

2 DOTX(T TH/AUS1om 10m)=86L €€°0 (86L°0)AN YO+AYY L PO+ASH'6 38w suayyydeusoy

s DOTX(T [ /AUS1oM J0M)=86/ €€0 (86L°0)AN €o+d1tt €0+509°S 38w sudreyjydeulAyIoIN-7

YSIOM 1A\ 03 WS A1 JTWIIT Uonodja(J YS9 19 01 YIS AIg JTWIT UOII033(] UoNBIUDUO))

‘suoneno[e) WEM A | 0D B A ‘suone[noe) WS1oM oM wsem L1q iHkd

5 DOTX(T"TH/AYSIOM 1M )=F "] €0°01 (F'¥OAN Y0+96T'1 P0+d9°1 38w 010-8D<neWory

= DOTX(I"T+/AYSIoM 1oM)=5"9¢ 00°ST (s'99)aN €0+d€6'C YO+aTL'T 3y/Buw S€D-1TD<O1eWOTY

c DOTX(T"THAYSIOM 10M)=C"9¢] 00°ST (s'99)aN €O+dPY'1 PO+ATITT 38w [2D-91D<dlBWOoIY

- DOTX(T"TH/AY31om 19M)=C"9¢ 00°SI ($'99)aN $0+d79°€ 0+909'¥ 38w 91D-T1D<ONeWOTy

2 DOTX(T"TH/Y31oMm 1M )=+ €0°01 (FvoaN FO+ISET Y0+966'C 38w T1D-01D<d1eWoIy

= DOTX(T TH/AYS1om 1oM)=¢"9¢ 00°ST ($'99)aN PO+AYET YO+dL6'T 3y/Bw 01D-80< dneydiry

= DOTX(T TH/AYSIoM 1oM)=t 17 €0°01 (F'v0)aN YO+4ST6 SO+AET9 38w $€0-910< dneydiyy

- DOTX(T TH/AUSIOM JoM)=t 1] €001 (F'¥0)aN 70+d99°¢ PO+AS9 Y 38w 91D-210< doueydry

= DOTX(T THAYSIOM JoM)=¢"9¢] 00°S1 ($9¢)aN $0-+9S't YO+d6L°S 3y/8w T10-010< oneydiyy
IA 1OM 01 I AIT JTWIT U0101_(J UONBIIUIUO)) pADPUDIS pAOPpUDIS SUOMDLT HAL

isuoneoe) YSIPOM M y3rem A1 uauIpag pif) uUIPaS NPy
5 _ M jam o1 1 Lup 109 vg
001X(TH/1yS12M 1204)=0£ (7| suotvImow)

€8 - SO+H9S°1 S0+d86'1 3y/8w (@POUWRIA 0109 wnLreg

(9)an = VN VN 18w @POURIN I'TOL wnireg
pAVPUDIS pADPUDIS iR

JuUIP2S Py JUUIP2S JINPY g

spu JUINIISUO))
6¢ 6'8¢ 2UNIS10JA] JUIIADJ
T1/01/S0 T1/01/50 aw(q a1duing
(.9-0) (€-0)

COSSCITNS VAN

I OSCCITNS VAN

ai 21duivg

CCCITNS

uonw207 21dung

puvISIOT ‘A1) UDIIOPN
o118 218] 2]12q

SUONBIIUIIUO)) JUIWIPIS JUIWSSISSY [J[BIH uewing




L DEQ-EDM S Document 10292941, Page 34 of 90

G1Jo ¢ a3eq

"aN[BA PISeq-SLI UBY) 19183 ST yorym ‘J(B)g J10J ] uoneinuenb Jy )y uo paseg (o)
d0S0€ poyRW uondeNX ‘0109 POYIPW 948-MS VdH Aq pazAleuy (q)

(d7TD1) 21pa001d 3ulyoraT ONSLIANORIEYD) OIX0] [[€] POYIIN Aq pazA[euy (&)

"UMOUS 218 JYSIam 1om pue Jy3ram AIp Udam1aq SUOISISAU0) JySom AIp ul

pajuasald are ((IN) San[eA Pa1oIap-UuoN IYSIom jom Ut pajuasald dIe SUOHLRIUIIUOI Ploala(]
‘SpIepuelS Y)Y PA29Xa SUONBIUIIUOD JUIWIPAS ON

1S9JON
00TX(€'8€/YTIM 10M)=818" €0 (878°0)AN PO+dLS T PO+I6L'S /8w AUAIA]
00TX(¢"8€/MUSToM 10M)=8$g’ z€0 (8+8°0)AN SO+d0T ¥ CO+dI€E°S 38w QUAIYIUBUSY ]
= €0+dET T €0+dLS'T 38w auareyiydeN
= 00+960°C 00+d60°C 38w aua1kd(po-¢“z 1 )ouapuy
- YO+A16°C Y0+400°L 3y/8w auaIon],]
00TX(€'8¢//U31oM 1oM)=8+g’ €0 (8¥8°0)aN €0+4S0°€ PO+APT € 38w auayjueION
- 10-90€°€ 10-90€°¢ 38w (o) suacrIyUR(Y‘e)ZULQI(T
= T0+480°C 20+480°C 35w auasA1y)
= 10+460°C 10+460°C 38w auayjueIoN[j(3y)ozuag
- 00+460°C 00+4960°C 33w auayjueIoNn(z(q)ozuag
- 10-40€°¢ 10-90€¢°¢ 3y/8w () suaikd(e)ozuag
= 00+460°C 00+960°C /8w SuooRIYIUR(R)0ZUSY
= SO+d9¢'Y CO+HESS 38w QUIRIYIUY
2 YO+dbt L 0+4dSt°6 3y/8w suoyydeusoy
= €O+A1Y' ¥ €0+d09°S 3B auspeyydeu]AyoIN-¢
JYSION 1A\ 01 1YSIaM AI JIWIT U010
:SuoTIR[NOTR) YSIOM 19M UORRHII000T) IS ISM, el SHVd
: Y0+d6T'1 P0+d+9°1 38w 01D-8D<O1RWOIY
- €0+d€6°C $0+47L°T 38w CED-17D<O1RWOLY
- €0-+dPy'1 YO+A1T'1 3y/8w 120-91D<onewory
= Y0+d29°€ $0+d09'¥ 3y/8w 91D-71D<ONeWOIy
= PO+ISET ¥0+466'C 338w Z1D-01D<d1eWory
= PO+APET YO+4L6'T yBw 010-80< oneydiy
= Y0+dST'6 SO+AEY 9 3y/8w €€2-910< oneydiyy
= v0+d99°¢ PO+AS9"Y 38w 910-710< dueydiyy
= PO+H9S ¥ P0+d6L°S 38w 210-010< oneydiy
pAVPUDIS pavpuvis
puouipas pyD Juouipag ynpy MO Ha
_ 1 jam 01 1 Aap ) 109 vg
001X(8€/14312M 120) =)0 € i
48! SO+H9S°T S0+d86°1 3y/8w (@POUWRIA 0109 WwnLeg
(e)aN VN VN /3w »POWRIN dTOL wnLeg
(®)
PAVPUDIS pAVPUDIS p
AUIPIS PIYD HUIPas NPy :
spun) Juansuo)
LT9 2UNISIOPY JUIIIDJ
C1/01/€0 amwq adung
(,9-0)
2]dwn
1 0SSSITNS VAN g
(panunuo)) (] uoyw207 2)diung

pUpISIOT ‘AJ17) ULIIOP
oIS 218 2112

SUON BIJUIIUO)) JUIWIPIS :JUIWSSISSY YI[BO UBwng]




L DEQ-EDM S Document 10292941, Page 35 of 90

Sediment Standards Calculations
Attachment C



L DEQ-EDM S Document 10292941, Page 36 of 90

9orJINs punoid mojaq - syrdo(g
10sIAIp AjiAnippe Aq papialp *qds = "ads [eut

Kaupny = 12D-91D< sonewoly

WB1om Apoq = 9[- D< SONBWOIY

§193JJ9 JOAI| = §£D-91D< soneydily

$109JJ9 WIISAS [BOI30[0JRWAY S109JJ0 J9AI] = 9[D-7 [ D< Soneydijy
Adupny = wnueg

(D pue ( seotpuaddy JyOY) smojjoj se parjdde waysAs uedio/1051e) Swes ay) UO $1091J0 dIUTOUIDIR-UOU 10§ JOSIAIP ANANIPPY

"(8007) d0oqpuey s1019e.{ 2msodxy oy1oads-pliyD) s,V dd Y3 JO [-S J[qRL WO 193] Pu. ‘SuLie ‘spuet 10§ juowipas ur Suikeid piyo 10§ a5e19Ar pajySiom B SUISh €9°G — 10)98,] OUIYPY [10S
“110T “ooqpue] s1030e,] 21nsodXs ay} Jo ¢-8 9[qe L Ul 9[- | S33e Woy sa[nuadIad Y1g6 PauIqUIOD S[BWd) PUB d[BW 3y} JO 3BIIAR UB SI YdIym Y §'88 = ySIop Apog

"(8007) 30oqpuel s1039e,{ 21ns0dXF d15192ds-p[1YD) 9y} JO Z-L J[qR], WO SBAIY 0BJING JUSWIPIS YA JOBJUOD Ul 3Q O} PAWNSSE J93) PUB ‘Spuey ‘suLie Surpnjoul W9 00ES = rary aoepng Apog
o1y10ads 93¢ ‘s1eah 9 = ((17) uonein aansodxs

(s3399m 76 105 yoam 1od shep 7) 1eak/sAep 10| = (;7) Aouanbai amsodxsg

“JOBJUOD [BULIDP PUB UOISITUI JUSWIPIS [BJUOPIdUL
apnjour skemyed aunsodxg “sjuswipas 03 Aren3al se pasodxa 2q A[qeuoseal Jou pnom uaIpiyd Sunok se “amsodxa pooyp[iyod [enusjod syussaidal 1saq a5e SIY], 'PlO S1BdAk 9] 0} ||
91udAN( e 10§ 21nSOdXH [BUOIBAIONY WNWIXBIA |qRUOSEIY $sa1dXa 0 SuoneslyIpow Suimo[[oj oy yiim ‘s1opweled 21nsodxa JNBJap YIm WLoS[R 10BIU00 [10S JY Y Suisn pajenofe)

‘110T “Vdd {0oogpuey s10308,{ 21nsodX¢ 3y} JO -/ 9[qe ], UL0J 193) Puk SULIR “Spuey Ay} JO oFeIoAL PaJYSIom U SI YdIym ‘¢ () = 10J0B,] OUIYPY [10S

‘110 “VdH “oogpuel $10)0e,] 2msodxs] ay3 Jo ¢-§ d[qe ], Ul +0§-9] $938 Wolj sa[1uaciad Yige PAUIqUIOd S[BUIAJ PUB (e 3y} JO 93RIGAR U SI Yoiym Sy £°7] | = Sopm Apog
1107 "VdH 00qpueH $10)08,] 2INSOAXH S,V 4 24}

JO €1-L pue Z]-L 9[qe ], woij sanjeA 9[1uddidd ¢G4 1B SBAIY 0BJING JUIWIPIS YJIM J9BIUOD Ul 3¢ 0} PIUINSSE J99) PUB ‘SpuBy ‘SuLealoj Suipnjout LW 0709 = Baly 20BjING Apog
uo13Ed0| S[SUIS B UI 9DUIPISAI 10 JNBJOP VdH Pue JVITY ‘Sieak O¢ = (1) uonein(g ainsodxs

JSIA OB SULINP JORIUOD [BULIOP PUE UONSIZUI JUSWIPIS

sownsse pue “1eak oy} Jnoy3nouy) Suiysy pue Sununy 10y uoneNSIA Ien3a1 sownsse Aouanbaiy Iy (Seam 7S 10§ yoam 1ad sAep 7) 18aK/sARp +01 = (15) Aousnbal,] ansodxz

“JOBJUOO [BULIDP PUE UONSISUI JUSWIPAS [RUdPIOUL apnjoul skemyjred
2insodx InsodXH [BUOIE2I0NY WNWIXB 9|qBUOSEY $521dXd 0) SUOHEIIIpOW SUIMO[[0f oY) im ‘s1ojowered 91nsodxa JNBJOp YIM WYILIOS[E 19BIU0D [10S JV Y Suisn pajenofe))

©)
(P

()

(@)

(®)

3N pue| [BUOILAINAI 10] YJ[B3Y UBWINY JO 2A1}09]01d JUSWIPIS 10§ PIBPURS VY d1oads-ayis = pag
1yS1om j1om (8/8uwr) wieiSoqny Jod SweISIj[Iw ul A1 SUOIRIUIOUOD)

‘SAJION
10+H0€ t €O+YY | POHIT ] 4 €0+488'C YO+ATH T 120-91D< sonewory
10+401°C PO+ITY€ YO+09' % I PO+HT9'€ P0+H09'Y 91-T10< sonewory
T0+48S Y0+AST'6 SO+LEr'9 ¢ SO+ASS I 90+46T'1 $€0-910< soneydijy
10+H0L 6 P0+d99°€ PO+IS9 b @ PO+HTEL PO+E6T 6 910-710< saneydiy

suondedy - Hd.L
€0+HES I SO+H9S 1 S0+86'1 C so+dTIE S0+896°€ wintieg
S[CIA
(B>y/5u) (85/8w) (B3y/5w) ) 1OSIAIT (35y/8w) (3>/5ur) [IEITEICR)
@ EESRl09 LU IEIN @PliueAN( *“pag reut] @HNPY "pas [eutg AnAnIppy (@Pl1udAny pag @Y *'Pag

RURISINOT “A)1D) UBSION
NS IS 3[1ed

SAYVANV.LS TYNOLLVIADHTY LNHIAES OL VLVA INTNIAAS 40 NOSTIVAINOD



L DEQ-EDM S Document 10292941, Page 37 of 90

Sediment Adult Standard
Algorithm: RECAP Soil,,;

SED,; - Noncarcinogenic Effects- Inorganic Constituents (mg/kg):
(EQ4, Appendix H, RECAP 2003)

THQ x BW, x AT, .x 365 days/year

EFni X EDA X (((_RleO.)x 10_6 %x IRSA) + ((FlD;) X SAAXAFA x ABS x x 10—6 %))

Parameter Definition (units) Chemical Compound
Barium
SED,, calculated .non'-indus.trial risk-based chemical 3 06E405
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) i
RfD, oral reference dose (mg/kg-day) 0.2:°
BW, average adult body weight ages 16-80+ (kg) 112.7%¢
AT, averaging time — noncarcinogens, adult (yr) 30°
EF; exposure frequency, recreational (days/yr) 104!
ED, adult exposure duration (yr) 30*
IRS, soil ingestion rate (mg/day) 200°
SAA adult skin surface area (cmz/day) 6045%*
AF, adult soil-to-skin adherence factor (mg/cm?) 0.39%"
ABS dermal absorption factor (unitless) (e

* LDEQ default value.
b Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6, RECAP 2003

£ 95th percentile of hands, arms, and feet (averaged male/female)
¢ Average of 95th percentile, ages 16-80+

f Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Inorganic Non-Carcinogens Page 1 of 2
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Sediment Child Standard
Algorithm: RECAP Soil,;

SED,; - Noncarcinogenic Effects- Inorganic Constituents (mg/kg):
(EQ4, Appendix H, RECAP 2003)

THQ x BW; x AT, .x 365 days/year

1 _« kg il —¢ kg
EFniXEDCX (((m)x 106 m_gxIRSC> sk <(R_fT0-) XSACXAFCXABSXX 10 m——g

Parameter Definition (units) Chemical Compound
Barium
SED,, calculated .non.-indusjtrial risk-based chemical 3. 19E405
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) e
RfD, oral reference dose (mg/kg-day) 02°
BW, child body weight ages 11-16 (kg) 8g.84¢
AT, averaging time — noncarcinogens, child (yr) 6°
EF; exposure frequency, recreational (days/yr) 104’
ED; child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200°
SA, child skin surface area (cm’/day) 53004 °
AF, child soil-to-skin adherence factor (mg/cm?) 5.64%"
ABS dermal absorption factor (unitless) 0%

* LDEQ default value.
b Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6, RECAP 2003

©95th percentile of hands, arms, and feet (averaged male/female)
¢ Average of 95th percentile, ages 11-16

A Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Inorganic Non-Carcinogens Page 2 of 2
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Sediment Adult Standard
Algorithm: RECAP Soil ;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW, x AT,,.x 365 days/year

EF,x EDyx (((Rle ) 1076 =4 xIRSA> ((RfD) X IRA, x (v; )>+<(RfD )'XSAAX AF, x ABS x 10-6 kgg))

Parameter Definition (units) Chemical Compound
Aliphatics >C8-C10
SED,, calculated .non‘-indus-trial risk-based chemical 2 97E+04
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) 1®
RfD, oral reference dose (mg/kg-day) 0.1°¢
RfD; inhalation chronic reference dose (mg/kg-day) 0.29°
BW, average adult body weight ages 16-80+ (kg) 112.7%¢
AT, averaging time — noncarcinogens, adult (yr) 30°
EE; exposure frequency, recreational (days/yr) 104’
ED4 adult exposure duration (yr) 30°
IRS, soil ingestion rate (mg/day) 200°
IRA, inhalation rate (m’/day) 10°
VE,, nor}x-industrial soil-to-air volatilization factor —_r
(m’/kg)
SAx adult skin surface area (01n2/day) 6045% "
AF, adult soil-to-skin adherence factor (mg/cm®) 0.39%"
ABS dermal absorption factor (unitless) gree

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

£ 95th percentile of hands, arms, and feet(Averaged male/female)
€ Average of 95th percentile, ages 16-80+

L Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens Page 1 of 34
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Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW¢ x ATycx 365 days/year

1 )\, 10-6 kg L) (_l_> (L) -6 kg
EFm-xEDCx<<(RfDO)x10 mgXIRSC)+<(RfDi xIRA. x 45 + RfDq x SA.x AF, x ABS x 10 mg

Parameter Definition (units) Chemical Compound
Aliphatics >C8-C10
SED,, calculated 'non‘-indusjtrial risk-based chemical 2 34E404
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) ke
RfD, oral reference dose (mg/kg-day) 0.1°¢
RfD; inhalation chronic reference dose (mg/kg-day) 0.29 ¢
BW, child body weight ages 11-16 (kg) 38.8%¢
Al averaging time — noncarcinogens, child (yr) 6°
BE,; exposure frequency, recreational (days/yr) 104!
ED; child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200°
IRA, child inhalation rate ages(m’/day) 10°
non-industrial soil-to-air volatilization factor
VF,; . 3048.1°¢
(m’/kg)
SA, child skin surface area (cm?/day) 5300%f
AF, child soil-to-skin adherence factor (mg/cm?) 5.64%"
ABS dermal absorption factor (unitless) (Dt

* LDEQ default value.

b Soil Screening Guidance: User’s Guide, EPA 1996.

¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

f95th percentile of hands, arms, and feet(Averaged male/female)

¢ Average of 95th percentile, ages 11-16

4 Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens Page 2 of 34
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Sediment Adult Standard
Algorithm: RECAP Soil,

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BWy x AT, .x 365 days/year

L -6 kg (L) (L) (L) -6 kg
EmeEDAx(«RfDO)x 10 mgxIRSA>+( 77m;) * R4 x (pr) )+ (m7pg) * SAax AFax ABS x 1076 A4

Parameter Definition (units) Chemical Compound
Aliphatics >C10-C12

SED,, calculated .non'-indus.trial risk-based chemical 5 795404
concentration in sediment (mg/kg)

THQ target hazard quotient (unitless) i

RfD, oral reference dose (mg/kg-day) 0.1°¢

RfD; inhalation chronic reference dose (mg/kg-day) 0.3°

BW, average adult body weight ages 16-80+ (kg) I12.75%

AT, averaging time — noncarcinogens, adult (yr) 30°

EFE; exposure frequency, recreational (days/yr) 104’

B, adult exposure duration (yr) 30°

IRS, soil ingestion rate (mg/day) 200°

IRA, inhalation rate (m®/day) 10°

VE,, nor;-industrial soil-to-air volatilization factor i
(m'/kg)

SA adult skin surface area (cm2 /day) 6045%°

Ay adult soil-to-skin adherence factor (mg/cmz) 0.39%h

ABS dermal absorption factor (unitless) 0

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

¢ U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

F95th percentile of hands, arms, and feet(Averaged male/female)
€ Average of 95th percentile, ages 16-80+

h Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens Page 3 of 34



L DEQ-EDM S Document 10292941, Page 42 of 90

Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW; x AT, .x 365 days/year

1 _¢ kg 1 (1) (1) _¢ kg
EF,;x EDcx (((m)x 10 m—gx IRSC> T ((‘m) xIRA; x _VFm- b TDO SA.x AF, x ABS x 10 m—g

Parameter Definition (units) Chemical Compound
Aliphatics >C10-CI12
SED., calculated .non'-indus.trial risk-based chemical 4.56E+04
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) Il
RfD, oral reference dose (mg/kg-day) 041~
RfD; inhalation chronic reference dose (mg/kg-day) 0.3°
BW, child body weight ages 11-16 (kg) 88.8%¢
AT, averaging time — noncarcinogens, child (yr) 6°
ER: exposure frequency, recreational (days/yr) 104'
ED, child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200°
IRA, child inhalation rate ages(m’/day) 10°
non-industrial soil-to-air volatilization factor
VEy 3 6904.8 ¢
(m’/kg)
SA. child skin surface area (cmz/day) 5300%f
AR, child soil-to-skin adherence factor (mg/cm?) 5.64%"
ABS dermal absorption factor (unitless) (e

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

f95th percentile of hands, arms, and feet(Averaged male/female)
€ Average of 95th percentile, ages 11-16

3 Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens

Page 4 of 34
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW, x AT,,.x 365 days/year

1 < kg il il 1 _¢ kg
EFmv X EDAX (((m‘)x 10-6 m—gx 1RSA> + ((m) xIRAA X (m)) + ((m) SAAX AFA x ABS x 1076 m—g))

Parameter Definition (units) Chemical Compound
Aliphatics >C12-C16

SED,, calculated .non.-indus'trial risk-based chemical 9.20F-+04
concentration in sediment (mg/kg)

THQ target hazard quotient (unitless) |l

RfD, oral reference dose (mg/kg-day) Onl

RfD; inhalation chronic reference dose (mg/kg-day) 03°

BW, average adult body weight ages 16-80+ (kg) 1277

Al averaging time — noncarcinogens, adult (yr) 30°

EE exposure frequency, recreational (days/yr) 104!

ED, adult exposure duration (yr) 30°

IRS, soil ingestion rate (mg/day) 200*

IRA inhalation rate (m*/day) 10°
non-industrial soil-to-air volatilization factor

VE,; 3 14773.66°
(m'/kg)

SAa adult skin surface area (cm®/day) 6045%*

AF adult soil-to-skin adherence factor (mg/cm?) 0.39%"

ABS dermal absorption factor (unitless) 08

* LDEQ default value.
b Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

¢ U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

"95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 16-80+

g Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens Page 5 of 34
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Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW; x ATycx 365 days/year

e A ¢ kg L) (L) (L) -6 kg
EF, ;% EDcx (((RfDo>x10 mgXIRSC)+((RfDL- xIRA. x o + RfD, xSA.x AF, x ABS x 10 mg

Parameter Definition (units) Chemical Compound
Aliphatics >C12-C16
SED,, calculated .non'-indus'trial risk-based chemical 7 39E404
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) 1>
RfD, oral reference dose (mg/kg-day) Qe
RfD; inhalation chronic reference dose (mg/kg-day) 03°
BW, child body weight ages 11-16 (kg) 88:8%¢
AT, averaging time — noncarcinogens, child (yr) 6°
EF,; exposure frequency, recreational (days/yr) 104!
ED, child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200°
IRA, child inhalation rate ages(m’/day) 10°
non-industrial soil-to-air volatilization factor
VEy; 3 14773.66°
(m’/kg)
SA. child skin surface area (cm®/day) 5300%*
AF, child soil-to-skin adherence factor (mg/cm®) 5.64%"
ABS dermal absorption factor (unitless) 0%

* LDEQ default value.

® Soil Screening Guidance: User’s Guide, EPA 1996.

¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

f95th percentile of hands, arms, and feet(Averaged male/female)

€ Average of 95th percentile, ages 11-16

t Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens

Page 6 of 34
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW, x AT, .x 365 days/year

_1 Y 106 kg (_.1_) (L) (L) -6 kg
EF""XEDAX<<(RfD0)xw mgleSA)+<RfDi xIRA, x Vo + RfD, x SApx AFy x ABS x 10 mg

Parameter Definition (units) Chemical Compound
Aliphatics >C16-C35

SED,, calculated .non.-indus.trial risk-based chemical 6.43E405
concentration in sediment (mg/kg)

THQ target hazard quotient (unitless) 12

RfD, oral reference dose (mg/kg-day) o)

RfD; inhalation chronic reference dose (mg/kg-day) s

BW, average adult body weight ages 16-80+ (kg) 112.7%

AT, averaging time — noncarcinogens, adult (yr) 30°

EBEy exposure frequency, recreational (days/yr) 104’

ED, adult exposure duration (yr) 30°

IRS, soil ingestion rate (mg/day) 200*

IRA inhalation rate (m’/day) 10°

VE,. n0131-industrial soil-to-air volatilization factor SO
(m’/kg)

SAx adult skin surface area (cm’/day) 6045%"

AF 5 adult soil-to-skin adherence factor (mg/cm?) 0.39%t

ABS dermal absorption factor (unitless) 0,16%"

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,

Washington, DC, EPA/600/R-09/052F, 2011.
¢ Refer to Table H-6.
" 95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 16-80+
h Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens
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Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW; x AT,,.x 365 days/year

B, % BD,% (((Tlpo)x 1076 8 1ms, ) + () 1m0 () )+ (i

RfDg

Parameter Definition (units) Chemical Compound
Aliphatics >C16-C35
SED,, calculated 'non'-indus.trial risk-based chemical 995604
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) 1 ®
RfD, oral reference dose (mg/kg-day) 2°
RfD; inhalation chronic reference dose (mg/kg-day) i
BW, child body weight ages 11-16 (kg) 88.8%¢
Al averaging time — noncarcinogens, child (yr) 6°
EE; exposure frequency, recreational (days/yr) 104!
ED, child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200°
IRA, child inhalation rate ages(m’/day) 10°
non-industrial soil-to-air volatilization factor
VFEy 3 54000.96 °
(m’/kg)
SA. child skin surface area (cmz/day) 5300
AF, child soil-to-skin adherence factor (mg/cm2) 5.64%0
ABS dermal absorption factor (unitless) (o)l s

* LDEQ default value.

® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

¢ U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

f95th percentile of hands, arms, and feet(Averaged male/female)

¢ Average of 95th percentile, ages 11-16

i Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens

k
) SA.x AF, x ABS x 1076 m—%))

Page 8 of 34
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW, x AT, cx 365 days/year

1 6 g 1 kg
EF.; % ED;x <<(RfD0) 110= gx1R5A> ((RfD) x IRA, x (VF ))+ ((RfD ) X SAyx AF,x ABS x 1076 mg

Parameter Definition (units) Chemical Compound
Aromatics >C8-C10
SED,, calculated ‘non_-indus.trial risk-based chemical 2 9TE+04
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) i
RfD, oral reference dose (mg/kg-day) 0.04°
RfD; inhalation chronic reference dose (mg/kg-day) 0.06 ¢
BW, average adult body weight ages 16-80+ (kg) 110.7%
AT, averaging time — noncarcinogens, adult (yr) 30°
EEy exposure frequency, recreational (days/yr) 104’
ED, adult exposure duration (yr) 30°
IRS, soil ingestion rate (mg/day) 200°
IRA, inhalation rate (m*/day) 10°
non-industrial soil-to-air volatilization factor
VF, " 8721.08°
(m°/kg)
SA, adult skin surface area (cmz/day) 6045%f
AF, adult soil-to-skin adherence factor (mg/cm®) 0.39%"
ABS dermal absorption factor (unitless) ([

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

¢ U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

f95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 16-80+

A Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens

Page 9 of 34
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Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW; x AT,.x 365 days/year

EF, x EDcx (((Rﬂ) )x 1076 k%leS) <(an) x IRA, x (%m-))-"((RfD ) xS4cx AF, x ABS x 1076 l<%)>

Parameter Definition (units) Chemical Compound
Aromatics >C8-C10
SED,, calculated 'non.—indus'trial risk-based chemical 2 34E404
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) 1°
RfD, oral reference dose (mg/kg-day) 0.04°
RfD; inhalation chronic reference dose (mg/kg-day) 0.06 ¢
BW, child body weight ages 11-16 (kg) 88.8%
AT, averaging time — noncarcinogens, child (yr) 6°
EE exposure frequency, recreational (days/yr) 104!
ED, child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200°
IRA, child inhalation rate ages(m’/day) 10°
non-industrial soil-to-air volatilization factor
VE,; 3 8721.08°
(m"/kg)
SA, child skin surface area (cm’/day) 5300% "
AF, child soil-to-skin adherence factor (mg/cm?) 5.64%"
ABS dermal absorption factor (unitless) i

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

f95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 11-16

4 Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003

Organic Non-Carcinogens Page 10 of 34
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BWy x AT,,.x 365 days/year

1 k 1 1 k
EF,;x EDyx (((RfDo)x 1076 %x1R5A> <(RfD) X IRA, x (VF )>+<(RfD ) x SAyx AF, x ABS x 1076 ‘Z))

Parameter Definition (units) Chemical Compound
Aromatics >C10-C12

SED,, calculated 'non.—indus‘trial risk-based chemical 2 99E+04
concentration in sediment (mg/kg)

THQ target hazard quotient (unitless) i

RfD, oral reference dose (mg/kg-day) 0.04 ¢

RID; inhalation chronic reference dose (mg/kg-day) 0.06 ¢

BW, average adult body weight ages 16-80+ (kg) 112.7%¢

AT, averaging time — noncarcinogens, adult (yr) 30°

EF,; exposure frequency, recreational (days/yr) 104!

ED, adult exposure duration (yr) 30°

IRS, soil ingestion rate (mg/day) 200°

IRA, inhalation rate (m’/day) 10°
non-industrial soil-to-air volatilization factor

VE,; 3 20236.7°
(m’/kg)

SA, adult skin surface area (cm®/day) 6045%"

AF, adult soil-to-skin adherence factor (mg/cm?) 0.39%"

ABS dermal absorption factor (unitless) (i

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

"95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 16-80+

h Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens Page 11 of 34
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Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW; x ATy.x 365 days/year

il
EFm-XEDCx (((RfD

kg il kg
Jer0-e K8 ciss. )+ () imac (7)) + () = 4 xanscno-e 42))

Parameter Definition (units) Chemical Compound
Aromatics >C10-C12
SED,, calculated 'non.-indus.trial risk-based chemical 2 35E404
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) 12
RfD, oral reference dose (mg/kg-day) 0.04 ¢
R1D; inhalation chronic reference dose (mg/kg-day) 0.06 ¢
BW, child body weight ages 11-16 (kg) 88.8 ¢
AT averaging time — noncarcinogens, child (yr) 6°
EE; exposure frequency, recreational (days/yr) 104!
ED, child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200?
IRA, child inhalation rate ages(m’/day) 10°
non-industrial soil-to-air volatilization factor
VF,; ; 20236.7°
(m’/kg)
SA. child skin surface area (cm*/day) 5300%f
AF, child soil-to-skin adherence factor (mg/cm®) 5.64%0
ABS dermal absorption factor (unitless) 02

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

f95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 11-16

J Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003

Organic Non-Carcinogens Page 12 of 34
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BWy x AT, .x 365 days/year

Ly -6 kg (L) (L) ( 1 ) -6 kg
EF x.EDyx (((RfDo)xlo mQXIRSA)+<RfDi X IRA, x Vi + RfD, xSApx AF, x ABS x 10 mg

Parameter Definition (units) Chemical Compound
Aromatics >C12-C16

SED,, calculated .non.-indus'trial risk-based chemical 4. 60E+04
concentration in sediment (mg/kg)

THQ target hazard quotient (unitless) Tk

RfD, oral reference dose (mg/kg-day) 0.04 ¢

RfD; inhalation chronic reference dose (mg/kg-day) 0.06°

BW, average adult body weight ages 16-80+ (kg) 112.7¢%8

Al averaging time — noncarcinogens, adult (yr) 30°

EES exposure frequency, recreational (days/yr) 104!

ED, adult exposure duration (yr) 30°

IRS, soil ingestion rate (mg/day) 200°

IRA inhalation rate (m’/day) 10°
non-industrial soil-to-air volatilization factor

VF, 5 46279.75 ¢
(m°/kg)

SA, adult skin surface area (cmz/day) 6045 "

AF, adult soil-to-skin adherence factor (mg/cm?) 0.39%"

ABS dermal absorption factor (unitless) 0%

* LDEQ default value.

b Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 16-80+

g Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens Page 13 of 34
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Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW; x AT,,.x 365 days/year

N e (((RfD 7D;) % 10°° kgg"’RSC)*((RfD) x R4, % (77— ))*((an ) xSA.x AF,x ABS x 1076 T’f;‘;))

Parameter Definition (units) Chemical Compound
Aromatics >C12-C16
SED,, calculated .non_-indus'trial risk-based chemical 3 62E404
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) s
RfD, oral reference dose (mg/kg-day) 0.04°
RfD; inhalation chronic reference dose (mg/kg-day) 0.06°
BW, child body weight ages 11-16 (kg) 88.8 %8
AT, averaging time — noncarcinogens, child (yr) 6°
EF; exposure frequency, recreational (days/yr) 104'
ED, child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200*
IRA, child inhalation rate ages(m’/day) 10°
non-industrial soil-to-air volatilization factor
VF, L 46279.75 °
(m/kg)
SA, child skin surface area (cm®/day) 5300%"
Al child soil-to-skin adherence factor (mg/cmz) 5.64%"
ABS dermal absorption factor (unitless) 0>°

* LDEQ default value.

® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

"95th percentile of hands, arms, and feet(Averaged male/female)

€ Average of 95th percentile, ages 11-16

3 Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens

Page 14 of 34
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW, x AT, cx 365 days/year

EF,;x EDyx (((Rle ) 1076 kgxIRSA) ((RfD) X IRA4 x (VF ))+<(RfD ) x SAyx AF4 x ABS x 1076 ig))

Parameter Definition (units) Chemical Compound
Aromatics >C16-C21

SED,, calculated .non.-indus.trial risk-based chemical 1 21E+04
concentration in sediment (mg/kg)

THQ target hazard quotient (unitless) i

RfD, oral reference dose (mg/kg-day) 0.03°¢

RfD; inhalation chronic reference dose (mg/kg-day) 0.03°¢

BW, average adult body weight ages 16-80+ (kg) 112.798

AT, averaging time — noncarcinogens, adult (yr) 30°

EF; exposure frequency, recreational (days/yr) 104’

ED, adult exposure duration (yr) 30°

IRS, soil ingestion rate (mg/day) 200*

IRA, inhalation rate (m’/day) 10°
non-industrial soil-to-air volatilization factor

VE,; 3 164276.2 °
(m’/kg)

SA, adult skin surface area (cm’/day) 6045%"

AF, adult soil-to-skin adherence factor (mg/cm?) 0.39%"

ABS dermal absorption factor (unitless) 0119

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency.,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 16-80+

i Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens Page 15 of 34



L DEQ-EDM S Document 10292941, Page 54 of 90

Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW; x ATy cx 365 days/year

EF,; xEDgx (((RfD )x 10-¢6 k%x1R5> ((RfD) xIRA, x (V}’nl))+<(RfD )xSA x AF, x ABS x 106 7’&%))

Parameter Definition (units) Chemical Compound
Aromatics >C16-C21
SED,, calculated .non'-indus'trial risk-based chemical | 44E403
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) T2
RfD, oral reference dose (mg/kg-day) 0.03°¢
RfD; inhalation chronic reference dose (mg/kg-day) 0.03°
BW, child body weight ages 11-16 (kg) 888 %
AT, averaging time — noncarcinogens, child (yr) 6°
EEy; exposure frequency, recreational (days/yr) 104'
ED, child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200°
IRA, child inhalation rate ages(m’/day) 10°
non-industrial soil-to-air volatilization factor
VE; 3 164276.2 ¢
(m°/kg)
SA, child skin surface area (cm”/day) 5300%°
AF, child soil-to-skin adherence factor (mg/cm?) 5.64%M
ABS dermal absorption factor (unitless) (O
* LDEQ default value.

® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

f95th percentile of hands, arms, and feet(Averaged male/female)
€ Average of 95th percentile, ages 11-16

d Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens Page 16 of 34
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BWy x AT, .x 365 days/year

k 1 1 k
EF,;x EDyx (((RfD )x 1076 %x1R5A> <(m) X IRA, x (VF )>+<<RfD )XSAAX AF, x ABS x 10-6 m%))

Parameter Definition (units) Chemical Compound
Aromatics >C21-C35

SED,, calculated .non.-indus_trial risk-based chemical 2 TIE404
concentration in sediment (mg/kg)

THQ target hazard quotient (unitless) 15

RfD, oral reference dose (mg/kg-day) 0.03°

RID; inhalation chronic reference dose (mg/kg-day) 0.03°¢

BW, average adult body weight ages 16-80+ (kg) 112728

AT, averaging time — noncarcinogens, adult (yr) 30°

EF, exposure frequency, recreational (days/yr) 104'

EDj adult exposure duration (yr) 30°

IRS, soil ingestion rate (mg/day) 200*

IRA inhalation rate (m*/day) 10°

VE,. nor;—industrial soil-to-air volatilization factor i
(m’/kg)

SA, adult skin surface area (cm®/day) 6045%"

AF, adult soil-to-skin adherence factor (mg/cm?) 0.39%"

ABS dermal absorption factor (unitless) 0.1%2

* LDEQ default value.

® Soil Screening Guidance: User’s Guide, EPA 1996,
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

" 95th percentile of hands, arms, and feet(Averaged male/female)

€ Average of 95th percentile, ages 16-80+

b Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens

Page 17 of 34



L DEQ-EDM S Document 10292941, Page 56 of 90

Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW¢ x ATycx 365 days/year

S alil L (((RfD )"10 A kgx’R5> ((pr) x IRA. x (Vé )>+<(Rf1D )xSA x AF, x ABS x 106 "%))

Parameter Definition (units) Chemical Compound
Aromatics >C21-C35
THQ target hazard quotient (unitless) 1P
RfD, oral reference dose (mg/kg-day) 0.03 ¢
RfD; inhalation chronic reference dose (mg/kg-day) 0.03 ¢
BW, child body weight ages 11-16 (kg) §8.8%8
AT, averaging time — noncarcinogens, child (yr) 6°
EF; exposure frequency, recreational (days/yr) 104’
ED, child exposure duration ages 11-16 (yr) 6"
IRS, child soil ingestion rate (mg/day) 200°
IRA, child inhalation rate ages(m’/day) 10°
VE,, nor31-industria1 soil-to-air volatilization factor T
(m’/kg)
SA. child skin surface area (cm’/day) 5300* "
AF child soil-to-skin adherence factor (mg/cm?) 5.64%"
ABS dermal absorption factor (unitless) 0r1EE

* LDEQ default value.

® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

£ 95th percentile of hands, arms, and feet(Averaged male/female)

¢ Average of 95th percentile, ages 11-16

g Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens

Page 18 of 34
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW, x AT,,.x 365 days/year

1 _¢ kg 1 1 1 ¢ kg
EF,  xEDyx (((m>x 108 m_gx IRSA> + <(W> xIRA, x <_VFni)> + ((*Rﬂ)o) x SAyx AF, x ABS x 10 mg

Parameter Definition (units) Chemical Compound
2-Methylnaphthalene

SED,, calculated .non.-indus.trial risk-based chemical 5 605403
concentration in sediment (mg/kg)

THQ target hazard quotient (unitless) 18

RfD, oral reference dose (mg/kg-day) 0.02°

RfD; inhalation chronic reference dose (mg/kg-day) 0.00086°

BW, average adult body weight ages 16-80+ (kg) 112.7%8

A averaging time — noncarcinogens, adult (yr) 30°

EF,; exposure frequency, recreational (days/yr) 104!

ED, adult exposure duration (yr) 30°

IRS, soil ingestion rate (mg/day) 200°

IRA, inhalation rate (m®/day) 10°
non-industrial soil-to-air volatilization factor

VE,; 3 191868.7°
(m’/kg)

SA, adult skin surface area (cm’/day) 60454 "

AF adult soil-to-skin adherence factor (mg/cm?) 0.39%"

ABS dermal absorption factor (unitless) /%2

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

f95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 16-80+

" Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens Page 19 of 34
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Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW; x AT,,.x 365 days/year

1 - kg 1 1 ) 1 ) ¢ kg
EF,;x ED;x (((m)x 10 m—gxIRSC) S <<_RfDi> xIRA. x (—VFni + (—RfDo SAcx AF, x ABS x 10 mg

Parameter Definition (units) Chemical Compound
2-Methylnaphthalene
SED,, calculated .non.-indus.trial risk-based chemical 441E403
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) 1®
RfD, oral reference dose (mg/kg-day) 0.02°
RfD; inhalation chronic reference dose (mg/kg-day) 0.00086°
BW, child body weight ages 11-16 (kg) 88.8 %¢
AT, averaging time — noncarcinogens, child (yr) 6°
EE;; exposure frequency, recreational (days/yr) 104!
ED, child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200*
IRA, child inhalation rate ages(m’/day) 10°
non-industrial soil-to-air volatilization factor
VE,; 3 191868.7°
(m/kg)
SA. child skin surface area (cm”/day) 5300 f
AF, child soil-to-skin adherence factor (mg/cm?) 5.64%"
ABS dermal absorption factor (unitless) 0%

* LDEQ default value.

® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

" 95th percentile of hands, arms, and feet(Averaged male/female)

¢ Average of 95th percentile, ages 11-16

i Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens

Page 20 of 34
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW, x AT, .x 365 days/year

EF,;x EDyx (((Rle ) %1078 gxIRSA) ((RfD) x IRA, x (VF ))+((RfD ) x SAyx AF,x ABS x 10-6 k%)>

Parameter Definition (units) Chemical Compound
Acenaphthene

SED,; calculated .non'—indusjtrial risk-based chemical 9.45E+04
concentration in sediment (mg/kg)

THQ target hazard quotient (unitless) 1

RfD, oral reference dose (mg/kg-day) 0.06°

RfD; inhalation chronic reference dose (mg/kg-day) 0.06 ¢

BW, average adult body weight ages 16-80+ (kg) 112.7%

AT, averaging time — noncarcinogens, adult (yr) 302

BB exposure frequency, recreational (days/yr) 104’

ED, adult exposure duration (yr) 30°

IRS, soil ingestion rate (mg/day) 200°

IRA, inhalation rate (m*/day) 10°

VE,, n0r31-industria1 soil-to-air volatilization factor 19530045.4 ¢
(m’/kg)

SA, adult skin surface area (cmz/day) 6045%"

AR, adult soil-to-skin adherence factor (mg/cm?) 0.39%"

ABS dermal absorption factor (unitless) Ore?

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

f95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 16-80+

f Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens Page 21 of 34
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Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW; x AT,,.x 365 days/year

il
EFm» X EDCX (((m

)x 11056 T’;—%x IRSC) + ((R_le_l) xIRA; x (ﬁ)) + <(m

Parameter Definition (units) Chemical Compound
Acenaphthene
SED,, calculated .non‘-indusitrial risk-based chemical 7 44E-+04
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) 1®
RfD, oral reference dose (mg/kg-day) 0.06°
RfD; inhalation chronic reference dose (mg/kg-day) 0.06 ¢
BW, child body weight ages 11-16 (kg) 88.8%8
AT averaging time — noncarcinogens, child (yr) 62
EE; exposure frequency, recreational (days/yr) 104!
ED, child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200°
IRA, child inhalation rate ages(m’/day) 10°
VF,, nor;—industrial soil-to-air volatilization factor 19530045.4
(m’/kg)
SA. child skin surface area (cm®/day) 5300 °
Al child soil-to-skin adherence factor (mg/cm?) 5.64%"
ABS dermal absorption factor (unitless) (e

* LDEQ default value.

b Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

“95th percentile of hands, arms, and feet(Averaged male/female)

¢ Average of 95th percentile, ages 11-16

f Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens

Kk
) x SA.x AF. x ABS x 1076 m—%))

Page 22 of 34
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BWy x AT, .x 365 days/year

kg 1 k
EF,;x EDyx (((RfDo)x 10=8 gxIRSA) ((RfD) xIRA, x (me)) + ((RfD ) xSAyx AF, x ABS x 1076 g))

Parameter Definition (units) Chemical Compound
Anthracene
SED,, calculated 'non‘—indus-trial risk-based chemical 5 53E407
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) 1
RfD, oral reference dose (mg/kg-day) x ©
RfD; inhalation chronic reference dose (mg/kg-day) X"
BW, average adult body weight ages 16-80+ (kg) 112.7%¢
AT, averaging time — noncarcinogens, adult (yr) 30°
EF,; exposure frequency, recreational (days/yr) 104!
ED, adult exposure duration (yr) 30°
IRS, soil ingestion rate (mg/day) 200"
IRA, inhalation rate (m*/day) 10°
VE,, norﬂ1—industria1 soil-to-air volatilization factor X
(m’/kg)
SA, adult skin surface area (cmz/day) 6045%"
AF, adult soil-to-skin adherence factor (mg/cmz) 0.39%"
ABS dermal absorption factor (unitless) x %2

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

¢ U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

f95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 16-80+

" Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens Page 23 of 34
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Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW; x AT,,cx 365 days/year

Bl RS <<(RfD )“0 i kg’”R5> ((pr) X IRA x (VF >)+((pr ) x SA,x AF, x ABS x 106 "gg))

Parameter Definition (units) Chemical Compound
Anthracene
SED,, calculated .non.-indus.trial risk-based chemical 4.36E405
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) i
RfD, oral reference dose (mg/kg-day) o
R1D; inhalation chronic reference dose (mg/kg-day) R
BW, child body weight ages 11-16 (kg) 88.8 ¢
AT, averaging time — noncarcinogens, child (yr) 6°
EF,; exposure frequency, recreational (days/yr) 104’
ED, child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200°
IRA, child inhalation rate ages(m’/day) 10
VE,, norﬁl-industrial soil-to-air volatilization factor i
(m’/kg)
SA. child skin surface area (cmz/day) 53004 f
Al child soil-to-skin adherence factor (mg/cm?) 5.64%0
ABS dermal absorption factor (unitless) x &¢

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

" 95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 11-16

i Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens
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Sediment Adult Standard
Algorithm: RECAP Soil,;;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW, x AT, .x 365 days/year

Bl 6 kg 1 ) ( 1 ) ( 1
EF, x EDyx (((RfDo)xlo mgxIRSA>+<(RfDi xIRAs % (=) | + | (=7D,

k
) X SAyx AF,x ABS x 1076 m—%))

Parameter Definition (units) Chemical Compound
Fluoranthene

SED,, calculated .non.-indus'trial risk-based chemical 3 14E404
concentration in sediment (mg/kg)

THQ target hazard quotient (unitless) 12

RfD, oral reference dose (mg/kg-day) 0.04 ¢

RfD; inhalation chronic reference dose (mg/kg-day) 0.04°

BW,4 average adult body weight ages 16-80+ (kg) 112.7%

AT averaging time — noncarcinogens, adult (yr) 30°

EE; exposure frequency, recreational (days/yr) 104'

ED, adult exposure duration (yr) 30°

IRS, soil ingestion rate (mg/day) 200"

IRA, inhalation rate (m>/day) 10°
non-industrial soil-to-air volatilization factor

VE,; 3 1665463 ©
(m’/kg)

SA, adult skin surface area (cm®/day) 6045% "

AF, adult soil-to-skin adherence factor (mg/cm®) 0.39%"

ABS dermal absorption factor (unitless) 0.18:%2

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,

Washington, DC, EPA/600/R-09/052F, 2011.
¢ Refer to Table H-6.
£95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 16-80+
B Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens

Page 25 of 34



L DEQ-EDM S Document 10292941, Page 64 of 90

Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW; x AT,,.x 365 days/year

1
EFniXEDCX (((m

)x 108 %x IRSC> + <(F}?1E) x IRA, x (ﬁ)) + ((RfDo

1

Parameter Definition (units) Chemical Compound
Fluoranthene
SED,, calculated 'non-indus:trial risk-based chemical 3.05E403
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) I
RfD, oral reference dose (mg/kg-day) 0.04°¢
RfD; inhalation chronic reference dose (mg/kg-day) 0.04°
BW, child body weight ages 11-16 (kg) 88.8 %8
A averaging time — noncarcinogens, child (yr) 6°
EF; exposure frequency, recreational (days/yr) 104’
ED, child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200°
IRA, child inhalation rate ages(m’/day) 10°
non-industrial soil-to-air volatilization factor
VF,; 5 1665463 °
(m’/kg)
SA. child skin surface area (cm®/day) 53004 °
AF, child soil-to-skin adherence factor (mg/cm®) 5.64%"
ABS dermal absorption factor (unitless) 013>

K
) x SAcx AF. x ABS x 10-6 m—%))

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

f95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 11-16

t Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW, x AT, .x 365 days/year

1 1 k
EF, x EDyx (((an )x 10-6 —%xIRSA) ((pr) X IRA, (VF )>+<(pr )xSAAx AF, x ABS x 10-6 mﬂg))

Parameter Definition (units) Chemical Compound
Fluorene
SED,, calculated .non.-indus.trial risk-based chemical 7 00E+04
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) e
RfD, oral reference dose (mg/kg-day) 0.04 ¢
RfD; inhalation chronic reference dose (mg/kg-day) 0.04 ¢
BW, average adult body weight ages 16-80+ (kg) 11275
AT, averaging time — noncarcinogens, adult (yr) 30°
BE exposure frequency, recreational (days/yr) 104'
ED, adult exposure duration (yr) 30°
IRS, soil ingestion rate (mg/day) 200°
IRA, inhalation rate (m*/day) 10°
non-industrial soil-to-air volatilization factor
VE, 3 382436.7 °
(m’/kg)
SA, adult skin surface area (cm’/day) 6045% "
AF, adult soil-to-skin adherence factor (mg/cm®) 0.39%"
ABS dermal absorption factor (unitless) 02

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

£ 95th percentile of hands, arms, and feet(Averaged male/female)
€ Average of 95th percentile, ages 16-80+

" Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
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Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW x ATy, cx 365 days/year

1 kg il 1 1 ¢ kg
EF,“-X EDCX <<(m)x 10-6 @x IRSE> + ((W) X]RAC X (m)) + <(m‘) xSAcx AFC x ABS x 10—6 m—g))

Parameter Definition (units) Chemical Compound
Fluorene
SED,, calculated ‘non.-indus'trial risk-based chemical 5 51E+04
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) i
RfD, oral reference dose (mg/kg-day) 0.04 ¢
RfD; inhalation chronic reference dose (mg/kg-day) 0.04°
BW, child body weight ages 11-16 (kg) 88.8%¢
AT, averaging time — noncarcinogens, child (yr) 6°
EF,; exposure frequency, recreational (days/yr) 1041
ED, child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200°
IRA, child inhalation rate ages(m’/day) 10°
non-industrial soil-to-air volatilization factor
VE,; 3 382436.7
(m’/kg)
SA, child skin surface area (cm®/day) 5300%"
AR child soil-to-skin adherence factor (mg/cm?) 5.64%"
ABS dermal absorption factor (unitless) 0128

" LDEQ default value.

® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

¢ U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

*95th percentile of hands, arms, and feet(Averaged male/female)

¢ Average of 95th percentile, ages 11-16

; Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens
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Sediment Adult Standard
Algorithm: RECAP Soil;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BWy x AT, x 365 days/year

1 k 1 i
ey (((RfD 1076 _%"’RSA) ((RfD) x IRAy x (g7 )) + ((sz) ) x 54y x AR, x ABS x 1076 ‘%))

Parameter Definition (units) Chemical Compound
Naphthalene
SED,, calculated .non.-indus'trial risk-based chemical 1 57E+03
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) i
RfD, oral reference dose (mg/kg-day) 0.02°
RfD; inhalation chronic reference dose (mg/kg-day) 0.00086 °
BW, average adult body weight ages 16-80+ (kg) 112.7%8
AT averaging time — noncarcinogens, adult (yr) 30?
BB exposure frequency, recreational (days/yr) 104’
ED, adult exposure duration (yr) 30°
IRS, soil ingestion rate (mg/day) 200°
IRA, inhalation rate (m*/day) 10
VE,, n0131—industria1 soil-to-air volatilization factor el
(m’/kg)
SAx adult skin surface area (cm”/day) 60454 "
AF, adult soil-to-skin adherence factor (mg/cmz) 0.39%"
ABS dermal absorption factor (unitless) 0%

* LDEQ default value.

® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

" 95th percentile of hands, arms, and feet(Averaged male/female)

¢ Average of 95th percentile, ages 16-80+

e Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens
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Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW; x AT,,.x 365 days/year

AL 6 kg i v L) L) -6 kg
EF, x EDcx (((RfDo)x 10 mgxIRSC> +<<RfDi) % [RA:x (VFm‘ + (RfDO SAgx AF; x ABS x 10 mg

Parameter Definition (units) Chemical Compound
Naphthalene
SED,, calculated ‘non.-indus.trial risk-based chemical 1 23E403
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) 1
RfD, oral reference dose (mg/kg-day) 0.02°
RfD; inhalation chronic reference dose (mg/kg-day) 0.00086 °
BW, child body weight ages 11-16 (kg) N
AT, averaging time — noncarcinogens, child (yr) 6°
EE; exposure frequency, recreational (days/yr) 104’
ED, child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200°
IRA, child inhalation rate ages(m’/day) 10°
non-industrial soil-to-air volatilization factor
VFy 3 47954.59 €
(m'/kg)
SA, child skin surface area (cm”/day) 5300%°
AF, child soil-to-skin adherence factor (mg/cm?) 5.64%"
ABS dermal absorption factor (unitless) 0%

* LDEQ default value.

® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

" 95th percentile of hands, arms, and feet(Averaged male/female)

¢ Average of 95th percentile, ages 11-16

i Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BWy x AT, .x 365 days/year

k 1 k
EF_;2c EDjix (((RfD )x 10=6 %x1R5A>+<(RfD) x IRA, x (VF )>+<(RfD ) x SAgx AF, x ABS x 10~6 %))

Parameter Definition (units) Chemical Compound
Phenanthrene

SED,, calculated .non'-industtrial risk-based chemical 5 30E+07
concentration in sediment (mg/kg)

THQ target hazard quotient (unitless) "

RfD, oral reference dose (mg/kg-day) 03°

RfD; inhalation chronic reference dose (mg/kg-day) 03°

BW, average adult body weight ages 16-80+ (kg) 112.7 %8

AT, averaging time — noncarcinogens, adult (yr) 30°

EF,; exposure frequency, recreational (days/yr) 104’

ED, adult exposure duration (yr) 30°

IRS, soil ingestion rate (mg/day) 200°

IRA, inhalation rate (m*/day) 10°
non-industrial soil-to-air volatilization factor

VF,; ; 443359.9
(m’/kg)

SAx adult skin surface area (cm’/day) 6045%*

AF, adult soil-to-skin adherence factor (mg/cm2) 0.39%"

ABS dermal absorption factor (unitless) (o) kete

* LDEQ default value.
b Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 16-80+

" Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
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Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW; x AT, cx 365 days/year

1 Y, 10-6 kg ;> L) (_1_) -6 kg
EF. ;% EDcx (((RfDo)xlo mQXIRSC>+<(RfDi xIRACx(VFm- + RfDq SA.x AF. x ABS x 10 mg

Parameter Definition (units) Chemical Compound
Phenanthrene
SED,, calculated .non.-indus.trial risk-based chemical 420E405
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) i
RfD, oral reference dose (mg/kg-day) 053
RfD; inhalation chronic reference dose (mg/kg-day) 0:3.°
BW, child body weight ages 11-16 (kg) 88.8%¢
Al averaging time — noncarcinogens, child (yr) 6°
EF,; exposure frequency, recreational (days/yr) 104’
ED; child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200°
IRA, child inhalation rate ages(m’/day) 10*
non-industrial soil-to-air volatilization factor
VF,; 2 4433599 °
(m’°/kg)
SA, child skin surface area (cmz/day) 5300%°
AF, child soil-to-skin adherence factor (mg/cm?) 5.64%"
ABS dermal absorption factor (unitless) 02

* LDEQ default value.
b Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

"95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 11-16

f Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens
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Sediment Adult Standard
Algorithm: RECAP Soil

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BWy x AT,,.x 365 days/year

k 1 1 e
EF,, x EDyx (((RfD )x 10-6 %x1R5A> ((pr) X IRA, x (VF ))‘L((W) x SA,x AF,x ABS x 106 m-%))

Parameter Definition (units) Chemical Compound
Pyrene
SED,, calculated 'non.-indus.trial risk-based chemical 5 79F404
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) L
RfD, oral reference dose (mg/kg-day) 0.03°
RfD; inhalation chronic reference dose (mg/kg-day) 0.03 ¢
BW, average adult body weight ages 16-80+ (kg) 112.7%
AT, averaging time — noncarcinogens, adult (yr) 30°
EE: exposure frequency, recreational (days/yr) 104’
ED, adult exposure duration (yr) 30°
IRS, soil ingestion rate (mg/day) 200°
IRA inhalation rate (m*/day) 10°
non-industrial soil-to-air volatilization factor
VF,; 3 2090117°
(m’/kg)
SA adult skin surface area (cm?/day) 6045%F
AF, adult soil-to-skin adherence factor (mg/cm?) 0:39>"
ABS dermal absorption factor (unitless) oree

* LDEQ default value.
® Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

¢ U.S. EPA. Exposure Factors Handbook 2011 Edition (Final). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-09/052F, 2011.

¢ Refer to Table H-6.

f95th percentile of hands, arms, and feet(Averaged male/female)
¢ Average of 95th percentile, ages 16-80+

i Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
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Sediment Juvenile Standard
Algorithm: RECAP Soilni

SED,; - Noncarcinogenic Effects- Organic Constituents (mg/kg):

(EQ4, Appendix H, RECAP 2003)
THQ x BW; x ATycx 365 days/year

Parameter Definition (units) Chemical Compound
Pyrene
SED,; calculated 'non'-indus'trial risk-based chemical 4 5TE04
concentration in sediment (mg/kg)
THQ target hazard quotient (unitless) 4
RfD, oral reference dose (mg/kg-day) 0.03°
RfD; inhalation chronic reference dose (mg/kg-day) 0.03 ¢
BW, child body weight ages 11-16 (kg) 88:5=
Al averaging time — noncarcinogens, child (yr) 6°
EES: exposure frequency, recreational (days/yr) 104'
ED, child exposure duration ages 11-16 (yr) 6°
IRS, child soil ingestion rate (mg/day) 200°
IRA, child inhalation rate ages(m’/day) 10°
non-industrial soil-to-air volatilization factor
VF,; ; 2090117¢
(m’/kg)
SA, child skin surface area (cm?/day) 53004 F
AF, child soil-to-skin adherence factor (mg/cm®) 5.64%"
ABS dermal absorption factor (unitless) 0%®

* LDEQ default value.

b Soil Screening Guidance: User’s Guide, EPA 1996.
¢ Chemical-specific, EPA, IRIS

4 U.S. EPA. Child-Specific Exposure Factors Handbook (Final Report) 2008. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-06/096F, 2008.

¢ Refer to Table H-6.

"95th percentile of hands, arms, and feet(Averaged male/female)

¢ Average of 95th percentile, ages 11-16

L Weighted average of adherence factors of hands, arms, and feet

' Assuming recreational visitation every weekend

LDEQ RECAP 2003
Organic Non-Carcinogens
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Carcinogenic Effects- Organic Constituents (mg/kg):

(EQI, Appendix H, RECAP 2003)

TR x AT, x 365 days/year

it 1 ok
EF,, x ((SFD x 1076 n-%x 1R5ad,> e (SFi x IRAgq; X (W)) + (SFO x 10 Gm—i" ABS x IRDadj)>

Parameter Definition (units) Chemical Compound
Benzo(a)anthracene
SED,, calculated .non.-lndus.trlal risk-based chemical 2 09E+00
concentration in sediment (mg/kg)
TR target excess individual lifetime cancer risk 10 @
(unitless)
SF, oral cancer slope factor ((mg/kg-day)'l) 073"
SF; inhalation cancer slope factor ((mg/kg-day)™) 0.31%
AT, averaging time — carcinogens (yr) 70°
EF; exposure frequency, recreational (days/yr) 1048
IRS 4 age-adjusted soil ingestion rate (mg-yr/kg-day) 1149
IRA 4 age-adjusted inhalation rate (m’-yr/kg-day) I
IRD,q age-adjusted dermal contact rate (mg-yr/kg-day) 360¢
non-industrial soil-to-air volatilization factor
VEy 3 1.07E+07
(m°/kg)
ABS dermal absorption factor (unitless) 0.13%f

? Soil Screening Guidance: User’s Guide, EPA 1996.

® Refer to Section 2.14.3, RECAP 2003

¢ Chemical-specific.

4 Human Health Medium-Specific Screening Levels, EPA Region VI, 2003.
¢ Refer to EQ12, RECAP 2003

f Refer to Table H-6, RECAP 2003

¢ Assuming recreational exposure every weekend

LDEQ RECAP 2003
Organic Carcinogens
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Carcinogenic Effects- Organic Constituents (mg/kg):
(EQI1, Appendix H, RECAP 2003)

TR x AT, x 365 days/year

o (57,2100 180 185,) # (39,7 Rty x (7)) + (57100 K a5 90,

Parameter Definition (units) Chemical Compound
Benzo(a)pyrene

SED,, calculated ‘non.-mdus.trlal risk-based chemical 5 09E-01
concentration in sediment (mg/kg)
target excess individual lifetime cancer risk %

TR : 10
(unitless)

SF, oral cancer slope factor ((mg/kg-day)™) T3

SF; inhalation cancer slope factor ((mg/kg-day)™) Sl

AT, averaging time — carcinogens (yr) 70°

EE. exposure frequency, recreational (days/yr) 104®

IRS 4 age-adjusted soil ingestion rate (mg-yr/kg-day) 1144

IRA; age-adjusted inhalation rate (m’-yr/kg-day) I

IRDg age-adjusted dermal contact rate (mg-yr/kg-day) 360°
non-industrial soil-to-air volatilization factor e

VE,; ; 1.90E+07 &
(m’/kg)

ABS dermal absorption factor (unitless) 0.13 °f

* Soil Screening Guidance: User’s Guide, EPA 1996.

® Refer to Section 2.14.3, RECAP 2003
¢ Chemical-specific.

4 Human Health Medium-Specific Screening Levels, EPA Region VI, 2003.
¢ Refer to EQ12, RECAP 2003
f Refer to Table H-6, RECAP 2003

¢ Assuming recreational exposure every weekend

LDEQ RECAP 2003
Organic Carcinogens
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Carcinogenic Effects- Organic Constituents (mg/kg):

(EQ1, Appendix H, RECAP 2003)

TR x AT, x 365 days/year

EF ;x| \['SE, 2 10=8 29 X IRSqq; )+ | SF; x IRA,4; % —1 FSE, % 10‘6—k9 x ABS x IRD 4
ni o J J VF 4 m i
ni g

mg
Parameter Definition (units) Chemical Compound
Benzo(b)fluoranthene

SED,, calculated .non‘-mdusitrlal risk-based chemical 2 09E+400
concentration in sediment (mg/kg)
target excess individual lifetime cancer risk 6

TR ; 10° °
(unitless)

SF, oral cancer slope factor ((mg/kg-day)™) 0.73 ¢

SF; inhalation cancer slope factor ((mg/kg-day)™) 0.31°

AT, averaging time — carcinogens (yr) 70°

EF; exposure frequency, recreational (days/yr) 104*

IRS,qi age-adjusted soil ingestion rate (mg-yr/kg-day) 1149

IRA,; age-adjusted inhalation rate (m’-yr/kg-day) 1

IRD,qi age-adjusted dermal contact rate (mg-yr/kg-day) 360¢
non-industrial soil-to-air volatilization factor T

VE, 3 1.08E+07 *
(m’/kg)

ABS dermal absorption factor (unitless) 0.13

* Soil Screening Guidance: User’s Guide, EPA 1996.

® Refer to Section 2.14.3, RECAP 2003

¢ Chemical-specific.

4 Human Health Medium-Specific Screening Levels, EPA Region VI, 2003.
¢ Refer to EQ12, RECAP 2003

f Refer to Table H-6, RECAP 2003

¢ Assuming recreational exposure every weekend

LDEQ RECAP 2003
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Carcinogenic Effects- Organic Constituents (mg/kg):
(EQ1, Appendix H, RECAP 2003)

TR x AT, x 365 days/year

-k 1 . kg
EF,, x ((SF,, x 106 m—ggx 1R5ad,-) + (SFl- X IRAgqj x (I—,F—m)> + (SFO x1072% x ABS x 1RDadj)>

Parameter Definition (units) Chemical Compound
Benzo(k)fluoranthene

SED,, calculated .non.—lndus.trlal risk-based chemical 2 09E+01
concentration in sediment (mg/kg)
target excess individual lifetime cancer risk %

TR ; 10
(unitless)

SF, oral cancer slope factor ((mg/kg-day)™) 0.073

SF; inhalation cancer slope factor ((mg/kg-day)™) 0.031°

AT, averaging time — carcinogens (yr) 70°

EF; exposure frequency, recreational (days/yr) 104®

IRS, age-adjusted soil ingestion rate (mg-yr/kg-day) 114¢

IRA,; age-adjusted inhalation rate (m’-yr/kg-day) It

IRD,; age-adjusted dermal contact rate (mg-yr/kg-day) 360°
non-industrial soil-to-air volatilization factor "

VE,; 3 2.75E+07 *
(m°/kg)

ABS dermal absorption factor (unitless) 0.13 %f

* Soil Screening Guidance: User’s Guide, EPA 1996.

® Refer to Section 2.14.3, RECAP 2003

¢ Chemical-specific.

¢ Human Health Medium-Specific Screening Levels, EPA Region VI, 2003.
¢ Refer to EQ12, RECAP 2003

f Refer to Table H-6, RECAP 2003

¢ Assuming recreational exposure every weekend

LDEQ RECAP 2003
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Carcinogenic Effects- Organic Constituents (mg/kg):
(EQ1, Appendix H, RECAP 2003)

TR x AT, x 365 days/year

Sk 1 o
EF,, x ((SFO x 106 -T?gg—x 1Rsad,-) 4 (SFi X IRAgq; x (W)) 4 (SFO x 10 em_uf’qx ABS x 1RDadj)>

Parameter Definition (units) Chemical Compound
Chrysene

SED.,, calculated 'non.-mdus.trlal risk-based chemical 2 08E+02
concentration in sediment (mg/kg)

TR targ:et excess individual lifetime cancer risk 10° @
(unitless)

SF, oral cancer slope factor ((mg/kg-day)™) 0.0073 °

SF; inhalation cancer slope factor ((mg/kg-day)'l) 0.0031°

AT, averaging time — carcinogens (yr) 70?

EB; exposure frequency, recreational (days/yr) 104®

IRS,; age-adjusted soil ingestion rate (mg-yr/kg-day) 134"

IRA i age-adjusted inhalation rate (m’-yr/kg-day) I

IRD g age-adjusted dermal contact rate (mg-yr/kg-day) 360¢
non-industrial soil-to-air volatilization factor o

VEF,; 3 6.25E+06 ©
(m’/kg)

ABS dermal absorption factor (unitless) ou3St

* Soil Screening Guidance: User’s Guide, EPA 1996.

® Refer to Section 2.14.3, RECAP 2003

¢ Chemical-specific.

¢ Human Health Medium-Specific Screening Levels, EPA Region VI, 2003.
¢ Refer to EQ12, RECAP 2003

f Refer to Table H-6, RECAP 2003

¢ Assuming recreational exposure every weekend

LDEQ RECAP 2003
Organic Carcinogens

Page 5 of 7
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Sediment Adult Standard
Algorithm: RECAP Soil,;

(EQ1, Appendix H, RECAP 2003)

TR x AT, x 365 days/year

SED,; - Carcinogenic Effects- Organic Constituents (mg/kg):

ik 1 ok
EF, x <(SF0 x 106 m—‘%x 1R5adj) + <5F¢. X IRAgq; % (VT)) + (SFO x 10 6m_ggx ABS x 1RDadj))

Parameter Definition (units) Chemical Compound
Dibenz(a,h)anthracene

SED,, calculated .non.-mdus.trlal risk-based chemical 2 09E-01
concentration in sediment (mg/kg)

TR target excess individual lifetime cancer risk 10° @
(unitless)

SF, oral cancer slope factor ((mg/kg-day)'l) 3

SF; inhalation cancer slope factor ((mg/kg-day)'l) 3.1 ¢

AT, averaging time — carcinogens (yr) 70"

EE; exposure frequency, recreational (days/yr) 1048

IRS,4; age-adjusted soil ingestion rate (mg-yr/kg-day) 104°

IRA 4 age-adjusted inhalation rate (m’-yr/kg-day) 14

IRD,; age-adjusted dermal contact rate (mg-yr/kg-day) 360¢
non-industrial soil-to-air volatilization factor

VE,; 3 3.51E+07°
(m'/kg)

ABS dermal absorption factor (unitless) 0.13%F

* Soil Screening Guidance: User’s Guide, EPA 1996.
® Refer to Section 2.14.3, RECAP 2003

¢ Chemical-specific.

¢ Human Health Medium-Specific Screening Levels, EPA Region VI, 2003.
¢ Refer to EQ12, RECAP 2003
f Refer to Table H-6, RECAP 2003

¢ Assuming recreational exposure every weekend

LDEQ RECAP 2003
Organic Carcinogens

Page 6 of 7
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Sediment Adult Standard
Algorithm: RECAP Soil,;

SED,; - Carcinogenic Effects- Organic Constituents (mg/kg):
(EQI1, Appendix H, RECAP 2003)

TR x AT, x 365 days/year

k 1 -
EF,, x ((S‘FU x10-6 X9 1Rsadj) + (SF[ % IRAgq; (W—)> + (SFO x 10 ﬁm—gx ABS x IRDad}-)>

mg
Parameter Definition (units) Chemical Compound
Indeno(1,2,3-cd)pyrene
SED,, calculated .non.-lndus'trlal risk-based chemical 2 09E+00
concentration in sediment (mg/kg)
target excess individual lifetime cancer risk S
TR : 10
(unitless)
SF, oral cancer slope factor ((mg/kg-day)™) 0.73 ¢
SF; inhalation cancer slope factor ((mg/kg-day)’l) 0.31°
AT, averaging time — carcinogens (yr) 70°
I2195 exposure frequency, recreational (days/yr) 104#
IRS, 4 age-adjusted soil ingestion rate (mg-yr/kg-day) 114
IRA 45 age-adjusted inhalation rate (m3-yr/kg-day) 14
IRD,q; age-adjusted dermal contact rate (mg-yr/kg-day) 360
non-industrial soil-to-air volatilization factor o
VEy 3 4.53E+07 ©
(m”/kg)
ABS dermal absorption factor (unitless) 0.13 %

* Soil Screening Guidance: User’s Guide, EPA 1996.

® Refer to Section 2.14.3, RECAP 2003

¢ Chemical-specific.

4 Human Health Medium-Specific Screening Levels, EPA Region VI, 2003.
¢ Refer to EQ12, RECAP 2003

f Refer to Table H-6, RECAP 2003

¥ Assuming recreational exposure every weekend

LDEQ RECAP 2003

Organic Carcinogens Page 7 of 7
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Calculations of Tissue Screening Levels
Attachment D
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Tissue Screening Levels in Fish

Tissue Screening Level Calculations

Input Parameters Value
Target Hazard Quotient 1
Body Weight (kg) 70
Averaging Time (yr) 30
Exposure Freqency (days/yr) 365
Exposure Duration (yrs) 30
Ingestion Rates (g/day) 30
RfDO Calculated Tissue
Constituent (mg/kg- Sereening Level in
day) Fish (mg/kg)
TPH Fraction
Aliphatic >C1,.¢16 0.1 2.33E+02
Aliphatic >C16.c35 2 4.67E+03
Aromatic >Ci5.c16 0.04 9:33E+0i]
Aromatic >C4.0n; 0.03 7.00E+01
Metals
Barium 0.2 4.67E+02
Reference:

Tissue Screening Level Guidelines For Issuance of Public Health Advisories For Selected Contaminants and Supporting Documentation ,
March 2012, Louisiana Department of Environmental Quality, Louisiana Department of Health and Hospitals, Louisiana Department of Wildlife and F:
Louisiana Department of Agriculture and Forestry

Tissue Screening Level Algorithm

Noncarcinogenic TSL = THOxBW x AT 305deys | yr

EFxEDx4&/ RfD_ xIRF :

‘Where:

Parameter Definition (units) Input value
TSL Tissue screening level (mg/kg) Rk
THQ Target hazard quotient 1
BW Body weight (kg) 70
AT Averaging time (vears) 30
EF Exposure frequency (days/yvear) 365
ED Exposure duration (yvears) 30
RiD Reference dose {mg/kg-dav) Chemical-specific
IRF Fish ingestion rate {g/day) 30
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Statistical Calculations
Attachment E
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Normal UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation ProUCL 5.17/15/2016 10:57:19 AM
From File WorkSheet.xls

Full Precision OFF

Confidence Coefficient 95%

DRY 0-6

General Statistics

Total Number of Observations 15 Number of Distinct Observations 14

Number of Missing Observations 0
Minimum 177 Mean 1504
Maximum 5970 Median 851
SD 1592 SD of logged Data 1.187
Coefficient of Variation 1.059 Skewness 1.667

Normal GOF Test

Shapiro Wilk Test Statistic 0.801 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.881 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.202 Lilliefors GOF Test

5% Lilliefors Critical Value 0.22 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2228 95% Adjusted-CLT UCL (Chen-1995) 2369
95% Modified-t UCL (Johnson-1978) 2257

Suggested UCL to Use
95% Student's-t UCL 2228

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Gamma UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation ProUCL 5.17/15/2016 10:59:02 AM
From File WorkSheet.xls

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

DRY ALL

General Statistics

Total Number of Observations 34 Number of Distinct Observations 31
Number of Missing Observations 0

Minimum 137 Mean 1331

Maximum 5970 Median 1110

SD 1175 SD of logged Data 1.013

Coefficient of Variation 0.883 Skewness 12931

Gamma GOF Test

A-D Test Statistic 0.626 Anderson-Darling Gamma GOF Test

5% A-D Critical Value 0.769 Data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.119 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value 0.154 Data appear Gamma Distributed at 5% Significance Level

Data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.339 k star (bias corrected MLE) 1.241
Theta hat (MLE) 994.1 Theta star (bias corrected MLE) 1073
nu hat (MLE) 91.07 nu star (bias corrected) 84.37
MLE Mean (bias corrected) 1331 MLE Sd (bias corrected) 1195

Approximate Chi Square Value (0.05) 64.2
Adjusted Level of Significance 0.0422 Adjusted Chi Square Value 63.33

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 1750 95% Adjusted Gamma UCL (use when n<50) 1774

Suggested UCL to Use
95% Adjusted Gamma UCL 1774

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Lognormal UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation ProUCL 5.17/15/2016 10:58:18 AM
From File WorkSheet.xls

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

WET 0-6

General Statistics

Total Number of Observations 15 Number of Distinct Observations 15

Number of Missing Observations 0
Minimum 72.75 Mean 564.3
Maximum 1534 Median 577.8
SD 487.2 Std. Error of Mean 125.8
Coefficient of Variation 0.863 Skewness 0.597

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.868 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value 0.881 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.215 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.22 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Logged Statistics
Minimum of Logged Data 4.287 Mean of logged Data 5.847
Maximum of Logged Data 7.336 SD of logged Data 1.113

Lognormal Maximum likelihood Estimates (MLEs)

MLE Mean 643.3 MLE Standard Deviation 1007
MLE Median 346.4 MLE Skewness 8.53
MLE Coefficient of Variation 1.565 80% MLE Quantile 883.6
90% MLE Quantile 1442 95% MLE Quantile 2160
99% MLE Quantile 4611

Lognormal Minimum Variance Unbiased Estimates (MVUEs)
MVUE Mean 605.5 MVUE SD 780.7
MVUE Median 332.3 MVUE SEM 192.5

Assuming Lognormal Distribution

95% H-UCL 1536 90% Chebyshev (MVUE) UCL 1183
95% Chebyshev (MVUE) UCL 1444 97.5% Chebyshev (MVUE) UCL 1807
99% Chebyshev (MVUE) UCL 2520

Nonparametric Distribution Free UCLs

95% CLT UCL 771.3  95% Jackknife UCL 785.9

95% Standard Bootstrap UCL 771.6  S5% Bootstrap-t UCL 827.5

95% Hall's Bootstrap UCL 786.1 95% Percentile Bootstrap UCL 780.1

95% BCA Bootstrap UCL 771.3

90% Chebyshev(Mean, Sd) UCL 941.7 95% Chebyshev(Mean, Sd) UCL 1143
97.5% Chebyshev(Mean, Sd) UCL 1350 99% Chebyshev(Mean, Sd) UCL 1816

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 1113

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Gamma UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation ProUCL 5.17/15/2016 10:58:55 AM
From File WorkSheet.xls

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

WET ALL

General Statistics

Total Number of Observations 34 Number of Distinct Observations 34

Number of Missing Observations 0
Minimum 70.97 Mean 562.6
Maximum 1534 Median 562.4
SD 402.2 SD of logged Data 0.987
Coefficient of Variation 0.715 Skewness 0.463

Gamma GOF Test

A-D Test Statistic 1.236 Anderson-Darling Gamma GOF Test

5% A-D Critical Value 0.766 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.153 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value 0.154 Data appear Gamma Distributed at 5% Significance Level

Data appear to Follow Approximate Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.494 k star (bias corrected MLE) 1.382
Theta hat (MLE) 376.6 Theta star (bias corrected MLE) 407.2
nu hat (MLE) 101.6 nu star (bias corrected) 93.95
MLE Mean (bias corrected) 562.6 MLE Sd (bias corrected) 478.6

Approximate Chi Square Value (0.05) 72.59
Adjusted Level of Significance 0.0422 Adjusted Chi Square Value 71.66

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 728.1 95% Adjusted Gamma UCL (use when n<50) 737:5

Suggested UCL to Use
95% Adjusted Gamma UCL 737.5

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test
When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Normal UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation ProUCL5.17/17/2016 2:11:03 PM
From File WorkSheet.xls

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Aliphatic >C12-C16 Wet

General Statistics

Total Number of Observations 20 Number of Distinct Observations
Number of Detects 4 Number of Non-Detects
Number of Distinct Detects 4 Number of Distinct Non-Detects
Minimum Detect 14 Minimum Non-Detect
Maximum Detect 97 Maximum Non-Detect

Variance Detects 1660 Percent Non-Detects

Mean Detects 48.75 SD Detects

Median Detects 42 CV Detects

Skewness Detects 0.418 Kurtosis Detects

Mean of Logged Detects 3.551 SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.869 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.289 Lilliefors GOF Test

5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 17.73 KM Variance

KM SD 22.12 KM Standard Error of Mean

95% KM (BCA) UCL N/A 97.5% KM (BCA) UCL

95% KM (t) UCL 27.61 95% KM (Percentile Bootstrap) UCL
95% KM (z) UCL 27.13  95% KM Bootstrap t UCL

90% KM Chebyshev UCL 34.87 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 53.4 99% KM Chebyshev UCL

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed
Mean in Original Scale 13.84 Mean in Log Scale
SD in Original Scale 24.14 SD in Log Scale

95% t UCL (Assumes normality) 23.17 95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Suggested UCL to Use
95% KM (t) UCL 27.61

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

20

16

16
9.975
13.58
80%
40.74
0.836
-3.617
0.989

5713
489.5
N/A
N/A
N/A
42.63
74.57

2.013
0.884
18.27

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Normal UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation ProUCL 5.17/17/2016 2:11:03 PM
From File WorkSheet.xls

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Aliphatic >C16-C35 Wet

General Statistics

Total Number of Observations
Number of Detects
Number of Distinct Detects
Minimum Detect
Maximum Detect

Variance Detects

Mean Detects

Median Detects

Skewness Detects

Mean of Logged Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic

20 Number of Distinct Observations
4 Number of Non-Detects
4 Number of Distinct Non-Detects
20 Minimum Non-Detect
158 Maximum Non-Detect
4503 Percent Non-Detects
80.5 SD Detects
72 CV Detects
0.328 Kurtosis Detects
4.043 SD of Logged Detects

0.884 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value

Lilliefors Test Statistic

5% Lilliefors Critical Value

Detected Data appear Normal at 5% Significance Level

0.748 Detected Data appear Normal at 5% Significance Level
0.279 Lilliefors GOF Test
0.375 Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean
KM SD
95% KM (BCA) UCL
95% KM (t) UCL
95% KM (z) UCL
90% KM Chebyshev UCL
97.5% KM Chebyshev UCL

DL/2 Statistics
DL/2 Normal
Mean in Original Scale
SD in Original Scale
95% t UCL (Assumes normality)

24.08 KM Variance
38.36 KM Standard Error of Mean

N/A 97.5% KM (BCA) UCL
41.2 95% KM (Percentile Bootstrap) UCL

40.37 95% KM Bootstrap t UCL
53.79 95% KM Chebyshev UCL
85.93 99% KM Chebyshev UCL

DL/2 Log-Transformed
20.19 Mean in Log Scale
40.85 SD in Log Scale
35.98 95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Suggested UCL to Use
95% KM (t) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

41.2

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

20

16

16
91975
13.58
80%
67.1
0.834
-3.978
1.014

9.904
1471
N/A
N/A
N/A
67.25
122.6

2111
1.072
28.77

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Normal UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation ProUCL 5.17/17/2016 2:11:03 PM
From File WorkSheet.xls

Full Precision OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Aliphatic >C12-C16 Dry

General Statistics

Total Number of Observations 23 Number of Distinct Observations 21
Number of Detects 4 Number of Non-Detects 19
Number of Distinct Detects 4 Number of Distinct Non-Detects 17
Minimum Detect 34 Minimum Non-Detect 14.9
Maximum Detect 306 Maximum Non-Detect 31
Variance Detects 16006 Percent Non-Detects 82.61%
Mean Detects 130.2 SD Detects 126.5
Median Detects 90.5 CV Detects 0.971
Skewness Detects 1.268 Kurtosis Detects 0.82
Mean of Logged Detects 4.48 SD of Logged Detects 1.035

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.86 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.748 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.257 Lilliefors GOF Test

5% Lilliefors Critical Value 0.375 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean 34.96 KM Variance 15.23
KM SD 63.24 KM Standard Error of Mean 3999
95% KM (BCA) UCL N/A 97.5% KM (BCA) UCL N/A
95% KM (t) UCL 61.11 95% KM (Percentile Bootstrap) UCL N/A
95% KM (z) UCL 60.01 95% KM Bootstrap t UCL N/A
90% KM Chebyshev UCL 80.64 95% KM Chebyshev UCL 101.3
97.5% KM Chebyshev UCL 130 99% KM Chebyshev UCL 186.5

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale 31.5 Mean in Log Scale 2.729

SD in Original Scale 65.81 SD in Log Scale 0.917
95% t UCL (Assumes normality) 55.07 95% H-Stat UCL 37.44

DL/2 is not a recommended method, provided for comparisons and historical reasons

Suggested UCL to Use
95% KM (t) UCL 61.11

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Normal UCL Statistics for Data Sets with Non-Detects

User Selected Options
Date/Time of Computation

From File

Full Precision

Confidence Coefficient

Number of Bootstrap Operations

Aliphatic >C16-C35 Dry

General Statistics

Total Number of Observations
Number of Detects
Number of Distinct Detects
Minimum Detect
Maximum Detect

Variance Detects

Mean Detects

Median Detects

Skewness Detects

Mean of Logged Detects

Normal GOF Test on Detects Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value
Lilliefors Test Statistic

5% Lilliefors Critical Value

Detected Data appear Normal at 5% Significance Level

ProUCL5.17/17/2016 2:11:03 PM
WorkSheet.xls

23 Number of Distinct Observations
4 Number of Non-Detects
4 Number of Distinct Non-Detects
52.49 Minimum Non-Detect
497 Maximum Non-Detect
42436 Percent Non-Detects
213.4 SD Detects
152 CV Detects
1.198 Kurtosis Detects
4.968 SD of Logged Detects

0.871 Shapiro Wilk GOF Test

0.748 Detected Data appear Normal at 5% Significance Level
0.257 Lilliefors GOF Test

0.375 Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean
KM SD
95% KM (BCA) UCL
95% KM (t) UCL
95% KM (z) UCL
90% KM Chebyshev UCL
97.5% KM Chebyshev UCL

DL/2 Statistics
DL/2 Normal
Mean in Original Scale
SD in Original Scale
95% t UCL (Assumes normality)

49.42 KM Variance
105.8 KM Standard Error of Mean

N/A 97.5% KM (BCA) UCL

93.16 95% KM (Percentile Bootstrap) UCL
91.32 95% KM Bootstrap t UCL

125.8 95% KM Chebyshev UCL

208.5 99% KM Chebyshev UCL

DL/2 Log-Transformed
45.96 Mean in Log Scale
109.4 SD in Log Scale
85.11 95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Suggested UCL to Use
95% KM (t) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

93.16

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

2.

19

157

14.9

31
82.61%
206
0.965
0.501
1.05

25.47
11194
N/A
N/A
N/A
160.5
302.9

2.813
1.092
56.05

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.





